X^AO-A09W  366  NATHAN  (ROBERT  R)  ASSOCIATES  INC  WASHINGTON  D  C  F/G  5/3  ■ 

PROJECTIONS  OF  DEMAND  FOR  WATERBORNE  TRANSPORTATION*  OHIO  RIVER— ETC (U)  ]l| 

DEC  80  DACW69-78-C-0136  II 

UNCLASSIFIED  NL  II 

1 

1  «  2 

■  Bo 

i 

r 

t 

_ 

= 

. 

_ 

i 

i 

■ - - - - - * - - - - 

ii 

■ _ _ _ 

r^v 


Projections  Of  Demand 
For  Waterborne 
Transportation 

Ohio  River  Basin 
1980  -  2040 

Volume  10 

Iron  Ore, 

Steel  and  Iron 


U.  S.  Army  Corps  of  Engineers 
Ohio  River  Division 
Cincinnati,  Oh  to 


ill 


SECURITY  CLASSIFICATION  OF  THIS  PAGE  (Whan  Data  Entered) 


REPORT  DOCUMENTATION  PAGE 


.  REPORT  NUMBER 


READ  INSTRUCTIONS 
BEFORE  COMPLETING  FORM 


I  ENT'S  CATALOG  NUMBER 


«.  TITLE  (and  Subtitle ) 


S.  TYPE  OF  REPORT  ft  PERIOD  COVERED 


Projections  of  Demand  for  Waterborne 

Transportation,  Ohio  River  Basin  Vol.  10  of  17 _ 

1980,  1990,  2000,  2020,  2040;  Vol.  10,  Group  VIII:  ••  performing oro.  report  number 
Iron  Ore,  Steel  and  Iron  n  0  ^  ^  £ _ 


7.  AUTHORf*;  8-  CONTRACT  OR  GRANT  NUMBERS 


9.  PERFORMING  ORGANIZATION  NAME  AND  ADDRESS 

Robert  R.  Nathan  Associates,  Inc.  ^ 

Consulting  Economists 
1301  Pennsylvania  Ave. ,  N.W. 

Washinqrton.  DC  20004 _ 


11.  CONTROLLING  OFFICE  NAME  AND  ADDRESS 

U.S.  Army  Corps  of  Engineers,  Ohio  River  Div. 

ATTN:  Navigation  Studies  Branch,  Planning  Div. 
P.O.  Box  1159,  Cincinnati,  OH  45201  _ 


MONITORING  AGENCY  NAME  &  AOORESS (II  different  ftom  Controlling  Office) 

U.S.  Army  Corps  of  Engineers,  Huntington  District 
P.O.  Box  2127 
Huntington,  WV  25721 


16.  DISTRIBUTION  STATEMENT  (of  thle  Report) 


DACW69-78-C-0136 


10.  PROGRAM  ELEMENT.  PROJECT,  TASK 
AREA  ft  WORK  UNIT  NUMBERS 

Ohio  River  Basin 
Navigation  Studies 


12.  REPORT  DATE 

December  1980 


IS.  NUMBER  OF  PAGES 


ISa.  DECLASSIFICATION/DOWNGRADING 
SCHEDULE 


Approved  for  Public  release;  distribution  unlimited. 


19.  KEY  WORDS  (Continue  on  reveree  aide  If  neceeeery  md  Identify  by  block  numftar) 


Iron 

Iron  ores 
Steel 


Bulk  cargo  Market  demand  analysis  Iron 

Commodity  resource  inventory  Modal  split  analysis  Iron  ores 

Economic  development  Ohio  River  Basin  Steel 

Economic  forecasting  River  basin  development 

Inland  waterways  _ 


ABSTRACT  (Continue  an  rereree  etde  It  meeeeaty  and  Identify  by  block  mmtbat) 

This  Corps  of  Engineers  report  describes  one  of  three  independent  but  comple¬ 
mentary  studies  of  future  freight  traffic  on  the  Ohio  River  Basin  Navigation 
System.  Each  of  the  studies  considers  existing  waterborne  commerce  and 
develops  a  consistent  set  of  projects  of  future  traffic  demands  for  all  of  the 
navigable  waterways  of  the  Basin.  Each  report  contains  information  on  past 
and  present  waterborne  commerce  in  the  Basin  and  projections  by  commodity 
groups  and  origin-destination  areas  from  1976  to  at  least  1990.  ^ 


T 


Unclassified _ 

SECURITY  CLASSIFICATION  OF  THIS  PAOEfWnn  Dmtm  Knltnd) 

(Continued  from  #20) 

The  three  study  projections,  in  conjunction  with  other  analytical  tools  and 
system  information,  will  be  used  to  evaluate  specific  waterway  improvements  to 
meet  short  and  long-term  navigation  needs.  The  output  from  these  studies  will 
serve  as  input  to  Corps'  Inland  Navigation  Simulation  Models  to  help  analyze 
the  performance  and  opportunities  for  improvement  of  the  Ohio  River  Basin 
Navigation  System.  These  data  will  be  used  in  current  studies  relating  to 
improvement  of  Gallipolis  Locks,  the  Monongahela  River,  the  Upper  Ohio  River,  th 
Kanawha  River,  the  Lower  Ohio  River,  the  Cumber land  River  and  the  Tennessee 
River,  as  well  as  other  improvements. 

This  document  is  volume  10  of  the  17  volume  report  shown  below. 

The  study  included  a  Commodity  Resource  Inventory,  a  Modal  Split  Analysis  and  a 
Market  Demand  Analysis.  The  work  included  investigation  and  analyses  of  the 
production,  transportation  and  demand  characteristics  of  each  of  the  major  com¬ 
modities  transported  on  the  Ohio  River  and  its  tributaries.  For  each  of  15 
commodity  groups,  the  demand  for  waterway  transportation  into,  out  of  and  within 
the  Ohio  River  Basin  was  projected  through  the  year  2040.  A  detailed  study 
analysis  and  discussion  for  each  commodity  group  is  presented  in  15  individually 
bound  reports,  supplemented  by  a  methodology  report.  A  study  summary  aggregates 
the  commodity  group  totals  for  each  of  the  several  projections  periods  and  lists 
the  total  waterborne  commerce  for  each  of  the  72  operational  locks  and  dams  in 
the  Ohio  River  Basin.  The  study  results  are  presented  in  the  following  17 
documents : 


Volume 

Subject  Title 

1 

Study  summary 

2 

Methodology 

3 

Group  I : 

Coal  and  coke 

4 

Group  II: 

Petroleum  fuels 

5 

Group  III: 

Crude  Petrol. 

6 

Group  IV: 

Aggregates 

7 

Group  V: 

Grains 

8 

Group  VI: 

Chemicals  and  chemical  fertilizers 

9 

Group  VII: 

Ores  and  Minerals 

10 

Group  VIII: 

Iron  ore,  steel  and  iron 

11 

Group  IX: 

Feed  and  food  products,  nec. 

12 

Group  X: 

Wood  and  paper  products 

13 

Group  XI: 

Petroleum  products,  nec. 

14 

Group  XII: 

Rubber,  plastics,  nonmetallic, 

mineral,  products,  i 

15 

Group  XIII: 

Nonferrous,  metals  and  alloys. 

nec. 

16 

Group  XIV: 

Manufactured  products,  nec. 

17 

Group  XV: 

Other,  nec. 

Additionally,  an  Executive  Summary  is  available  as 

a  separate  document 

Unclassified _ 

security  CLASSIFICATION  OF  THIS  P AOEfWRan  Data  EntarariJ 


(/]?/'» ■  A ft?'/ 


Volume  10  of  17 


P®i?  TOD#  JMK1  PH,  JHHilL  A HI® 

(F 


!  1 


PROJECTIONS  OF  DEMAND 

^  FOR 

WATERBORNE  IRANSPORTATION, 

^  QHIO  RIVER £ASIN, 

1980,  199072000,  2020,  2040^“ c 


v  t  -MfiH-.  - 


Prepared  for 

U.S.  ARMY  CORPS  OF  ENGINEERS 
OHIO  RIVER  DlVISgl,  HUNTINGTON  DISTRICT 

Contract  No77dACW69  -78-C  ^136~7 


A  limited  supply  of  this  report  is  available  at  cost  (please  prepay 
checks  payable  to  the  United  States  Treasurer)  from: 


Division  Engineer 

U.S.  Army  Engineer  Division,  Ohio  River 
ATTN:  ORDAS 
P.0.  Box  1159 
Cincinnati,  OH  45201 

The  price  of  the  several  documents  of  the  report  is  as  follows: 


Executive  Summary: 
Volume  1 : 

Volumes  2,  3.  7 
and  10: 

All  Others: 


no  charge 
$4.00 

$3.00  each 
$2.00  each 


The  entire  set  of  17  volumes:  $40.00 


An  unlimited  supply  of  this  report  will  soon  be  available  from: 

National  Technical  Information  Service  (NT I S) 
U.S.  Department  of  Commerce 
5285  Port  Royal  Road 
Springfield,  V A  22161 


Library  cataloging  information: 

Robert  R.  Nathan  Associates,  Inc. 

Projections  of  demand  for  waterborne 
transportation,  Ohio  River  Basin,  1 98O , 

1990,  2000,  2020,  2040  /  Prepared  for 
the  U.S.  Army  Corps  of  Engineers, 

Huntington  District  ...  by  Robert  R. 

Nathan  Associates,  Inc.,  December  1980. 

Cincinnati,  Ohio  :  U.S.  Army  Corps  of 
Engineers,  Ohio  River  Division,  1 980 . 

1 7  v.  :  ill.  ;  28  cm. 

Contract  DACW69_78~01 36. 

"...one  of  three  independent  but  complementary 
studies  of  future  freight  traffic  on  the  Ohio 
River  Basin  Navigation  System." 

CONTENTS:  v.l.  Study  summary. — v.2. 

Methodology. — v.3.  Commodity  groups  . 

1.  Shipping — Ohio  River  Basin.  2.  Inland 
water  transportation-~0hio  River  Basin — Statistics. 
3.  Ohio  River  Basin.  1.  United  States.  Army. 

Corps  of  Engineers.  Ohio  River  Division. 

II.  United  States.  Army.  Corps  of  Engineers. 
Huntington  District.  III.  Title. 

0CLC  no.  7030444 


HE597.03N3 


PREFACE 


This  Corps  of  Engineers  report  describes  one  of  three  independent  but 
complementary  studies  of  future  freight  traffic  on  the  Ohio  River  basin 
navigation  system.  Each  of  the  studies  considers  existing  waterborne  commerce 
and  develops  a  consistent  set  of  projections  of  future  traffic  demands  for  all 
of  the  navigable  waterways  of  the  basin.  Each  report  contains  information  on 
past  and  present  waterborne  commerce  in  the  basin  with  projections  by 
commodity  group  and  origin-destination  areas  from  1976  to  either  1990  or  2040. 

The  three  projections,  in  conjunction  with  other  analytical  tools  and  waterway 
system  information,  will  be  used  to  evaluate  specific  waterway  improvements 
required  to  meet  short  and  long-term  navigation  needs.  The  output  from  these 
studies  will  serve  as  input  to  Corps  inland  navigation  simulation  models  to 
help  analyze  the  performance  and  requirements  for  improvements  of  the  Ohio 
River  basin  navigation  system.  These  data  will  be  used  in  current  studies 
relating  to  improvements  of  Gallipolis  Locks,  the  Monongahela  River,  the  Upper 
Ohio  River,  the  Kanawha  River,  the  Lower  Ohio  River,  and  the  Tennessee  River, 
as  well  as  for  other  improvements. 

The  reports  on  the  three  studies  are  referred  to  as  the  "CONSAD,"  the 
"BATTELLE , *  and  the  "NATHAN"  reports.  The  latter  and  final  report  was 
completed  in  November  1980.  It  was  prepared  for  the  Corps  of  Engineers  by 
Robert  R.  Nathan  Associates,  Inc.,  Consulting  Economists,  Washington  D.C. 

This  study  encompasses  the  period  1976-2040,  and  is  by  far  the  most  detailed 
of  the  three. 

The  "CONSAD"  report,  completed  in  January  1979,  was  prepared  for  the  Corps  by 
the  CONSAD  Research  Corporation  of  Pittsburgh,  Pennsylvania.  The  study  and 
the  1976-1990  projected  traffic  demands  discussed  in  that  report  were 
developed  by  correlating  the  historic  waterborne  commodity  flows  on  the  Ohio 
River  navigation  system,  with  various  indicators  of  regional  and  national 
demands  for  the  commodities.  The  demand  variables  which  appeared  to  best 
describe  the  historic  traffic  pattern  for  each  of  the  commodity  groups  was 
selected  for  projection  purposes.  The  projected  values  for  the  demand 
variables  are  based  upon  the  1972  OBERS  Series  E  Projections  of  National  and 
Regional  Economic  Activity.  The  OBERS  projections  serve  as  national  standards 
and  were  developed  by  the  Bureau  of  Economic  Analysis  of  the  U.S.  Department 
of  Commerce,  in  conjunction  with  the  Economic  Research  Service  of  the 
Department  of  Agriculture. 

The  "BATTELLE"  report  was  completed  in  June  1979,  and  was  prepared  for  the 
Corps  by  the  Battelle  Columbus  Laboratories,  Columbus,  Ohio.  The  study  and 
the  1976-1990  traffic  projections  discussed  in  that  report  were  developed  by 
surveying  all  waterway  users  in  the  Ohio  River  Basin  through  a  combined  mail 
survey  and  personal  interview  approach.  The  purpose  of  the  survey  was  to 
obtain  an  estimate  from  each  individual  shipper  of  his  future  commodity 


movements,  by  specific  origins  and  destinations,  as  well  as  other  associated 
traffic  information.  All  identifiable  waterway  users  were  contacted  and 
requested  to  provide  the  survey  information.  In  addition,  personal  interviews 
were  held  with  the  major  shippers.  The  responses  were  then  aggregated  to 
yield  projected  traffic  demands  for  the  Ohio  River  navigation  system. 

The  "NATHAN"  report  presents  the  findings  of  a  commodity  resource  inventory,  a 
modal  split  analysis  and  a  market  demand  analysis.  The  work  included 
investigation  and  analyses  of  the  production,  transportation,  and  demand 
characteristics  of  each  of  the  major  commodities  transported  on  the  Ohio  River 
and  its  tributaries.  For  each  of  15  commodity  groups,  the  demand  for  waterway 
transportation  into,  out  of,  and  within  the  Ohio  River  basin  was  projected 
through  the  year  2040.  A  detailed  study  analysis  and  discussion  for  each 
commodity  group  is  presented  in  15  individually  bound  reports,  supplemented  by 
a  methodology  report.  A  Study  Summary  and  an  Executive  Summary  present 
appropriately  abbreviated  discussion  and  findings  resulting  from  these 
analyses.  The  Study  Summary  aggregates  the  commodity  group  totals  for  each  of 
the  several  projection  periods  and  lists  the  total  waterborne  commerce  for 
each  of  the  72  operational  locks  and  dams  in  the  Ohio  River  Basin. 

The  "NATHAN"  report,  "Projections  of  Demand  for  Waterborne  Transportation, 

Ohio  River  Basin,  1980,  1990,  2000,  2020,  2040"  consists  of  the  following 
volumes  : 


Subject  Title 

Number  of 

Pages 

Volume  Number 

Study  Summary 

220 

1 

Methodology 

118 

2 

Group  Is  Coal  and  Coke 

134 

3 

Group  lit  Petroleum  Fuels 

66 

4 

Group  Ills  Crude  Petroleum 

42 
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64 
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131 
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90 

8 

Group  VII t  Ores  and  Minerals 

61 
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104 

10 
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44 

11 
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61 

12 
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13 
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I .  INTRODUCTION 


Group  VIII,  iron  ore,  steel  and  iron,  consists  of  ferrous 
bearing  materials  and  products  associated  with  the  production  and 
shipment  of  rolled  steel  mill  products  and  of  iron  and  steel 
castings.  During  1969-76,  commodities  in  this  group  accounted  for 
an  average  2.4  percent  of  total  Ohio  River  System  (ORS)  waterway 
traffic.  Although  the  waterborne  tonnage  of  iron  ore,  steel  and 
iron  in  the  ORS  fluctuates  from  year  to  year,  more  than  5.0  million 
tons  moved  on  the  waterway  in  1976. 

The  areas  within  the  Ohio  River  Basin  (ORB)  for  which  pro¬ 
jections  of  Group  VIII  consumption,  production  and  movements  have 
been  made  are  designated  as  Primary  Study  Areas  (PSAs).  The  PSAs 
for  Group  VIII  are  those  U.S.  Department  of  Commerce  Bureau  of 
Economic  Analysis  Areas  (BEAs)  and  area  segments  (aggregations  of 
counties  within  a  BEA)  which  are  origins  or  destinations  of  Group 
VIII  waterborne  movements.  A  map  showing  Group  VIII  PSAs  is  pre¬ 
sented  in  Appendix  B. 

In  addition  to  the  PSAs,  external  areas  linked  to  the  ORB 
through  waterborne  commerce  were  identified.  Areas  (BEAs)  outside 
the  ORB  which  are  destinations  of  waterborne  iron  ore,  steel  and 
iron  movements  originating  in  the  ORB  are  designated  as  Secondary 
Consumption  Areas  (SCAs).  Areas  (BEAs)  outside  the  ORB  which  are 
origins  of  Group  VIII  waterborne  movements  destined  to  the  ORB  are 
designated  a  Secondary  Production  Areas  (SPAs). 

A.  Description  of  Commodity  Group  VIII 

The  individual  commodities  included  in  the  iron  ore,  steel  and 
iron  group,  and  their  corresponding  Waterborne  Commerce  Statistics 
Codes  (WCSC),  are  as  follows: 

Waterborne 

Commerce 

Statistics 

Code  (WCSC)  Commodity/  Product 


1011 


Iron  ore  and  con¬ 
centrates 


-2- 


3311 

Pig  iron 

3314 

Iron  and  steel 
and  other  primary 
forms  including 
blanks  for  tube 
and  pipe,  and 
sponge  iron 

3315 

Iron  and  steel 
bars,  rods, 
angles,  shapes, 
and  sections, 
including  sheet 
piling 

3316 

Iron  and  steel 
plates  and 
sheets 

3317 

Iron  and  steel 
pipe  and  tube 

3318 

Ferroalloys 

3319 

Primary  iron 
and  steel 
products,  nec., 
including  castings 
in  rough 

4011 

Iron  and  steel 
scrap . 

For  purposes  of  analysis,  the  individual  commodities  in  Group 
VIII  can  be  classified  into  two  major  categories:  (1)  raw  and 
secondary  materials  which  are  inputs  into  the  iron  and  steelmaking 
process;  and  (2)  iron  and  steel  products.  The  latter  category 
includes  intermediate  shapes  and  forms,  and  rolled  and  milled  steel 
products.  The  categories,  by  WCSC,  are  as  follows: 


Raw  and  secondary  input  materials  (WCSC  1011,  3311, 
3318,  and  4011); 


-3- 


Intermediate  shapes  and  forms,  and  rolled  and  milled 
steel  products  (WCSC  3314,  3315,  3316,  3317,  and 

3319). 


Since  the  raw  material  inputs  possess  different  production, 
consumption  and  transportation  characteristics  than  those  of  iron 
and  steel  products,  the  above  categorizations  were  used  throughout 
this  study  to  facilitate  analysis. 

B.  Existing  Waterway  Traffic  Flows 

The  total  inbound,  outbound  and  local  waterborne  movements  of 
iron  ore,  steel  and  iron  in  the  ORS  fluctuate  from  year  to  year. 
In  1969,  total  ORS  waterway  traffic  for  this  commodity  group  was 
approximately  4.2  million  tons  (Table  1).  In  1973,  a  record  year 
for  steel  production,  ORS  waterborne  traffic  of  iron  ore,  steel  and 
iron  was  more  than  5.4  million  tons.  In  1976,  ORS  iron  and  steel 
waterborne  movements  totalled  5.1  million  tons. 

Iron  ore,  steel  and  iron  shipments  accounted  for  2.5  percent 
of  all  waterborne  commerce  on  the  Ohio  River  System  in  1976  (Table 
2).  Inbound  iron  ore,  steel  and  iron  movements  accounted  for  ap¬ 
proximately  2.0  million  tons,  and  outbound  movements  were  slightly 
more  than  1.5  million  tons.  Local  shipments  of  iron  ore,  iron  and 
steel  accounted  for  1.5  million  tons.  Thus,  a  high  percentage  of 
Group  VIII  commodities  either  enter  or  leave  the  Ohio  River  System 
and,  consequently,  long  haul  waterborne  movements  tend  to  be  the 
rule . 


B-l.  BEA-to-BEA  Traffic  Flows 


BEA-to-BEA  movements  for  1976  in  the  ORS  are  presented  in 
Table  3.  The  Pittsburgh  area  (BEA  66)  was  the  largest  receiver  and 
shipper  of  iron  ore,  steel  and  iron  commodities  in  the  ORB.  In 
1976,  BEA  66  received  1,305.7  thousand  tons  of  iron  ore,  steel  and 
iron  via  the  waterway,  or  26  percent  of  total  iron  ore,  steel  and 
iron  receipts  in  the  study  area.  The  Pittsburgh  area  was  also  the 
largest  shipper  of  Group  VIII  commodities  and  products.  It 
shipped  2,305.5  thousand  tons  in  1976  and  accounted  for  46  percent 
of  all  iron  ore,  steel  and  iron  waterway  shipments  originating  in 
the  study  area . 
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Table  1  .  Ohio  River  System:  Waterborne  Shipments  of  Iron  Ore,  Steel  and  Iron  by  Commodity 
Inbound,  Outbound,  and  Local  Movements,  1969-76 


V 

O' 

<T5 

U 

C  VO 

0)  r- 

O  I 
lJ  ov 
01  VO 
OfOV 


<0  - 
3  0) 

§  c 
♦0  /o 
JZ 

0)  u 

<TS 

u 

<u 

> 

< 


-4- 


in  r5 
ON 


id  r*  oo 
rsi  oo 


o  o  in 
in  «h 


cm  o  so 
cm  oo  m 


vT  H  CD 
^  O  H 

o  in  in 


!"•  *H  I 
•  •  I 

CO  o 

CO  i-H 


^  VO  00 

in  go  r- 


VO  00  ov  V  f-t 

CM  CM  d  Ov  'join 

cn  rH  rn  cm  vo  in 


(Continued) 


Corps  of 


-6- 


i 


Table  2.  Ohio  River  System:  Waterborne  Shipments 
of  All  Commodities  and  of  Iron  Ore,  Steel  and  Iron,  1976 


(Thousands  of  tons  unless  otherwise  specified) 


Total 

Inbound 

Outbound 

Local 

All  commodities 

200,770.5 

29,439.5 

26,854.0 

144,477.0 

Iron  ore,  steel 
and  iron 

5,063.9 

2,044.3 

1,501.6 

1,518.0 

As  a  percentage 
of  all  com¬ 
modities 

2.5 

6.9 

5.6 

1.1 

Source:  Compiled  by  RRNA  from  Waterborne  Commerce  by  Port 

Equivalents,  revised  1976,  supplied  by  U.S.  Army  Corps  of 
Engineers . 


(Thousands  of  tons) 


(Conti nuec ) 


Non -OR* 


(Continued) 


B-2 .  Highlights  of  Important 
Links 

Of  the  nine  comnodities  that  comprise  Group  VIII,  plates  and 
sheets  (WCSC  3316)  and  iron  ore  (WCSC  1011)  accounted  for  nearly 
half  of  the  Group  VIII  waterborne  tonnage  in  the  ORS  in  1976. 
Other  commodities  and  products  of  the  group  which  were  transported 
by  water  included  ferroalloys  (WCSC  3318),  13  percent;  bars  rods, 
angles  (WCSC  3314),  11  percent;  pipe  and  tube  (WCSC  3317),  11 
percent;  iron  and  steel  scrap  (WCSC  4011),  9  percent;  and  primary 
products,  nec.  ,  (WCSC  3319),  9  percent. 

The  consumption  and  production  characteristics  of  each  com¬ 
modity  or  product  determine  whether  the  waterborne  movements  of  the 
commodity  or  product  will  be  inbound,  outbound  or  local.  In 
general,  waterborne  shipments  of  the  raw  material  and  secondary 
inputs  are  inbound  to  the  ORB,  whereas  rolled  and  milled  steel 
products  movements  tend  to  be  local  or  outbound  movements. 

a .  Local  Movements 

Local  waterborne  movements  of  iron  ore,  steel  and  iron  in  the 
ORS  amounted  to  1,518.0  thousand  tons  in  1976.  In  1976,  551.4 
thousand  tons  of  plates  and  sheets  (WCSC  3316)  were  transported 
within  the  PSAs  by  water.  Much  of  this  plate  and  sheet  tonnage 
originated  from  steel  plants  in  the  Pittsburgh  area  (BEA  66).  The 
major  receivers  of  plate  and  sheet  were  fabricating  plants  in 
Louisville  (BEA  54)  and  Cincinnati  (BEA  62). 

Primary  iron  and  steel  products,  nec.,  were  also  transported 
locally  by  water  in  significant  amounts  in  the  ORS.  In  1976,  423.8 
thousand  tons  of  these  primary  products  were  shipped  to  local 
destinations  via  the  waterway.  This  accounted  for  over  28  percent 
of  Group  VIII  local  waterborne  traffic.  The  seven  other  commodi¬ 
ties  of  Group  VIII,  combined,  accounted  for  about  one-third  of 
total  Group  VIII  local  movements.  Most  local  waterborne  movements 
were  either  interplant  transfers  between  mills  or  shipments  of 
steel  shapes  and  forms  to  fabricators  in  the  Cincinnati  (BEA  62)  or 
Louisville  (BEA  54)  areas. 

b.  Inbound  Movements 

Inbound  movements  to  the  ORB  accounted  for  the  largest  portion 
of  waterborne  iron  ore,  steel  and  iron  traffic  in  1976.  As  shown 
in  Table  2,  2  million  tons  of  iron  and  steel  materials  and  products 
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entered  the  ORB  via  the  waterway.  This  represented  about  40  per¬ 
cent  of  total  iron  ore,  steel  and  iron  waterborne  traffic.  Foreign 
imports  shipped  from  BEA  138,  Baton  Rouge  and  New  Orleans,  ac¬ 
counted  for  over  1.6  million  tons,  or  75  percent,  of  the  inbound 
iron  and  steel  traffic  to  the  ORB.  Iron  ore  and  ferroalloys  were 
the  two  most  significant  commodities  of  Group  VIII  moving  into  the 
ORB  on  the  waterway.  These  commodities  accounted  for  36  percent 
and  23  percent,  respectively,  of  total  Group  VIII  inbound  waterway 
movements . 

c .  Outbound  Movements 

The  principal  outbound  commodities  in  Group  VIII  which  are 
shipped  from  the  ORB  to  points  outside  of  the  ORB  in  1969-76  were 
pipe  and  tube  (WCSC  3317),  and  plate  and  sheet  (WCSC  3316).  In 
1976,  these  accounted  for  73  percent  of  the  outbound  waterborne 
iron  ore,  steel  and  iron  movements. 

The  pipe  and  tube  movements  consist  primarily  of  oil  country 
goods  which  are  destined  to  points  along  the  Gulf  Intercoastal 
Waterway  and  to  Houston  (BEA  141).  In  1976,  these  areas  received 
358.5  thousand  tons  of  waterborne  pipe  and  tube  from  the  ORS. 

Outbound  movements  of  plates  and  sheet  from  the  ORB  were 
destined  primarily  for  storage  and  distribution  warehouses  located 
along  the  upper  and  lower  Mississippi  River.  More  than  242  thou¬ 
sand  tons  were  shipped  in  1976.  This  plate  and  sheet  originates 
primarily  from  plants  located  near  Pittsburgh  (BEA  66). 

C .  Intermodal  Transfers 

There  are  relatively  few  intermodal  transfers  of  commodities 
in  Group  VIII.  Nearly  every  steel  plant  which  either  receives  or 
ships  by  water  is  located  adjacent  to  the  waterway.  One  exception 
is  the  Youngstown  area  which  rails  oil  country  pipe  and  tube  to 
Aliquippa  for  transfer  to  barge.  It  is  then  moved  to  lower  Missis¬ 
sippi  and  Gulf  Coast  destinations.  Another  inland  plant,  at  Johns¬ 
town,  PA,  is  expected  to  receive  iron  and  steel  scrap  by  rail 
after  the  scrap  has  been  transferred  from  barge  to  rail  at  Pitts¬ 
burgh  . 


D.  Summary  of  Study  Findings 

Historical  levels  of  consumption  and  production,  by  PSA,  were 
estimated  for  each  of  the  commodities  in  Group  VIII  on  an  individ¬ 
ual  commodity  basis.  Growth  rates  were  applied  to  these  historical 
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estimates,  and  production  and  consumption  were  projected  by  PSA 
through  the  year  2040.  It  should  be  recognized  that  both  series, 
particularly  consumption,  are  inflated  due  to  the  multi-step  pro¬ 
cess  of  steel  production.  For  example,  iron  ore  is  consumed  in  the 
production  of  pig  iron  which,  in  turn,  is  consumed  (along  with 
ferroalloys  and  scrap)  in  the  production  of  steel.  However,  since 
each  of  the  commodities  is  transported  on  the  waterway,  each  phase 
of  the  production  process  had  to  be  estimated  and  analyzed  separ¬ 
ately.  Below  is  a  summary  of  study  findings  concerning  the  con¬ 
sumption,  production,  modal  split  and  waterway  flows  of  iron  ore, 
steel  and  iron  commodities. 

D-l .  Consumption 

Consumption  of  iron  ore,  steel  and  iron  in  the  PSAs  totalled 
104.4  million  tons  in  1969.  In  1973,  consumption  was  111.3  million 
tons.  By  1976,  it  had  declined  to  88.7  million  tons.  The  largest 
consuming  area  was  Pittsburgh  (BEA  66)  which  accounted  for  nearly 
60  percent  of  the  total  consumption  of  iron  ore,  steel  and  iron  in 
the  PSAs.  The  second  and  third  largest  consuming  PSAs  were  Youngs¬ 
town  (BEA  67),  which  accounted  for  19  percent;  and  Cincinnati  (BEA 
62),  which  consumed  10  percent. 

In  the  future,  consumption  of  iron  ore,  steel  and  iron  is 
expected  to  grow  at  an  annual  rate  of  1.1  percent,  reaching  a  level 
of  116.7  million  tons  by  the  year  2000  and  181.4  million  tons  by 
2040.  The  dominance  of  the  Pittsburgh  area  (BEA  66)  is  expected  to 
decline  through  that  period.  Most  of  new  growth  in  consumption 
will  occur  in  the  presently  smaller  consuming  areas. 

D-2.  Production 


The  production  of  commodities  in  Group  VIII  totaled  78.3 
million  tons  in  the  PSAs  during  1969.  Production  of  iron  ore, 
steel  and  iron  reached  a  high  of  86.1  million  tons  in  1973.  In 
1976,  however,  the  production  of  those  commodities  had  dropped  to 
67.9  million  tons.  As  was  the  case  with  consumption,  the  Pitts¬ 
burgh  area  accounted  for  approximately  60  percent  of  the  iron  and 
steel  production  in  the  PSAs.  Production  is  expected  to  grow  at  an 
annual  rate  of  1.0  percent  through  2000  until  it  reaches  a  level  of 
85.2  million  tons  annually.  During  the  period  2000-2040,  produc¬ 
tion  is  expected  to  increase  at  an  average  annual  rate  of  0.9 
percent. 
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D-3.  Modal  Split 

Conmodities  in  Group  VIII  are  shipped  by  water,  rail  and  truck 
modes  of  transportation.  Rail  is  the  principal  mode.  It  accounts 
for  the  bulk  of  inbound  iron  ore  to  the  area  served  by  the  ORS  as 
well  as  significant  tonnages  of  finished  steel  as  outbound  move¬ 
ments.  Truck  is  the  second  most  important  mode. 

The  waterway  system  serves  a  relatively  small  but  important 
role  in  the  shipment  of  iron  ore,  steel  and  iron.  Most  inbound 
waterway  movements  consist  of  imported  iron  ore  and  ferroalloys, 
while  outbound  movements  are  comprised  of  rolled  and  milled  steel 
products  which  are  headed  for  lower  Mississippi  and  Gulf  Coast 
ports . 

D-4.  Waterway  Flows 

Gross  waterway  movements  of  iron  ore,  steel  and  iron  in  the 
Ohio  River  System  were  recorded  at  5.1  million  tons  in  1976.  As 
production  and  consumption  grow  in  the  Ohio  River  Basin,  the  volume 
of  iron  ore,  steel  and  iron  shipments  is  expected  to  increase  as 
well.  By  the  year  2000,  total  waterway  movements  are  expected  to 
reach  9.4  million  tons  per  year.  This  represents  an  average  annual 
growth  rate  of  approximately  2.6  percent.  By  2040,  waterway  move¬ 
ments  are  projected  to  be  18.1  million  tons  annually. 


II.  MARKET  DEMAND  ANALYSIS 

The  consumption  of  iron  ore,  steel  and  iron  in  the  PSAs  is 
largely  determined  by  the  steelmaking  capacity  of  the  area.  While 
it  is  projected  that  some  growth  in  ORB  capacity  will  occur  in  the 
future,  most  growth  in  the  steel  industry  is  expected  to  be  in 
areas  outside  of  the  ORB.  Accordingly,  the  growth  in  Group  VIII 
consumption  in  the  PSAs  is  projected  to  be  approximately  one-half 
of  the  growth  in  national  consumption  of  Group  VIII  commodities  and 
products . 


A.  Market  Areas 

In  addition  to  local  demand  for  Group  VIII  commodities  pro¬ 
duced  in  the  PSAs,  demand  also  is  generated  by  Secondary  Consump¬ 
tion  Areas  (SCAs)  located  outside  the  ORB.  These  SCAs  are  defined 
as  BEAs  which  are  the  destinations  of  waterborne  iron  ore,  steel 
and  iron  movements  originating  in  the  Ohio  River  Basin. 

A-l .  Primary  Study  Areas 
(PSAs) 


This  study  has  identified  11  BEAs  or  BEA  segments  in  the  ORB 
which  either  have  been  or  will  be  the  ultimate  origins  or  destina¬ 
tions  of  Group  VIII  waterborne  movements.  Appendix  Table  B-l 
presents  the  BEAs  and  BEA  segments  which  constitute  the  PSAs  for 
Group  VIII,  and  for  which  iron  ore,  steel  and  iron  consumption  has 
been  analyzed  and  projected. 

A-2.  Secondary  Consumption 
Areas  (SCAs) 


Secondary  Consumption  Areas  are  defined  as  waterside  BEAs 
outside  the  ORB  which  are  the  destinations  of  waterborne  shipments 
originating  in  the  ORB.  Group  VIII  shipments  to  SCAs  consist  of 
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pipe  and  tube  which  are  shipped  to  the  south,  and  steel  sheets  and 
plates  which  are  shipped  to  rolling  and  finishing  mills  in  the 
Houston  area.  Each  year  there  are  also  some  products  in  Group  VIII 
which  are  transported  for  export  to  New  Orleans  and  Baton  Rouge. 
These  include  steel  plates  and  sheet  as  well  as  some  iron  and  steel 
scrap.  However,  exports  originating  from  the  ORB  are  relatively 
insignificant  components  of  the  waterway  traffic  and  were  not 
analyzed  or  projected  independently. 

B.  Commodity  Uses 

The  consumption  of  Group  VIII  products  falls  into  two  usage 
categories.  One  category  consists  of  material  inputs  such  as  iron 
ore,  ferralloys,  pig  iron,  and  iron  and  steel  scrap.  These  ma¬ 
terials  are  used  in  the  production  of  steel.  The  second  category 
is  comprised  of  steel  mill  products  and  foundry  products  which  are 
consumed  in  the  manufacture  of  finished  consumer  and  producer 
goods;  in  the  construction  of  bridges,  buildings  and  other  struc¬ 
tures;  and  in  oil  well  drilling,  shipbuilding  and  similar  activi¬ 
ties  . 

B-l.  Raw  Material 
Inputs 

The  consumption  of  material  inputs  depends  principally  on  the 
level  of  iron  and  steel  production  in  the  PSAs.  In  addition  to  the 
level  of  steel  production,  specific  raw  material  requirements  also 
depend  on  the  process  of  steelmaking  and  the  kinds  of  furnaces  used 
by  the  industry. 

In  the  PSAs,  there  are  three  principal  processes  by  which 
steel  is  produced:  (1)  pneumatic,  (2)  electric  furnace,  and  (3) 
open  hearth.  In  addition,  blast  furnaces  are  used.  They  smelt 
iron  ore  into  pig  iron,  and  prepare  it  for  usage  in  steelmaking 
furnaces . 

a.  Iron  Ore  and 
Concentrates 


In  1976,  the  U.S.  consumption  of  iron  ore  and  concentrates  was 
125.4  million  tons.  Of  that  amount,  98.3  percent  was  consumed  in 
blast  furnaces  (in  the  production  of  pig  iron),  1  percent  was  used 
directly  in  steelmaking  furnaces  and  0.7  percent  was  used  in  the 
manufacture  of  other  commodities. 
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In  the  same  year,  1976,  the  consumption  of  iron  ore  in  the 
PSAs  was  estimated  at  35.5  million  tons.  Of  this,  35.2  million 
tons,  or  99  percent,  were  consumed  by  blast  furnaces.  Only  300 
thousand  tons,  or  1  percent,  were  used  directly  as  an  iron  charge 
in  steelmaking  furnaces.  The  amount  of  iron  ore  consumed  is 
directly  related  to  the  level  of  pig  iron  production.  An  average 
national  factor  of  1.48  tons  of  iron  ore  and  concentrates  per  ton 
of  pig  iron  produced  was  determined  for  the  1969-76  period. 

b .  Pig  Iron  (Including 
Molten  Iron) 


The  consumption  of  pig  iron  in  steelmaking  is  determined,  to  a 
large  degree,  by  the  type  of  furnace  used.  In  the  PSAs,  23.4  mil¬ 
lion  tons  of  pig  iron  were  consumed  during  1976.  Basic  oxygen 
furnaces  were  the  primary  consumers  of  pig  iron.  They  required 
15.9  million  tons,  or  68  percent,  of  all  pig  iron  consumed  in  the 
PSAs.  Open  hearth  steelmaking  furnaces  consumed  7.2  million  tons, 
or  31  percent,  while  electric  arc  furnaces  consumed  128  thousand 
tons,  accounting  for  only  0.5  percent. 

Factors  of  pig  iron  consumption  per  ton  of  raw  steel  produced 
were  derived  for  each  type  of  steelmaking  furnace.  Historical 
factors  were  derived  from  annual  data  presented  in  the  American 
Iron  and  Steel  Institute's  (AISI)  Annual  Statistical  Reports  for 
the  period  1969-76.  Trends  in  pig  iron  consumption  by  furnace  type 
were  analyzed  on  a  national  basis,  and  factors  were  obtained  for 
use  in  projecting  future  consumption  of  pig  iron.  The  factors  for 
each  furnace  type  are  as  follows: 


Basic  oxygen  furnace  -  .828  tons  of  pig  iron  per 

ton  of  raw  steel. 

Open  hearth  furnace  -  .643  tons  of  pig  iron  per 

ton  of  raw  steel. 

Electric  arc  furnace  -  .024  tons  of  pig  iron  per 

ton  of  raw  steel . 

In  addition  to  consumption  in  steelmaking  furnaces,  approxi¬ 
mately  150  thousand  tons  of  pig  iron  were  consumed  by  iron  and 
steel  foundries  in  the  PSAs  in  1976.  Because  it  is  sold  as  an 
end-product  to  foundries  for  use  in  the  production  of  castings, 
instead  of  being  consumed  directly  by  steel  mills,  pig  iron  used  by 
foundries  is  referred  to  as  merchant  pig  iron.  A  factor  relating 
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foundry  consumption  of  merchant  pig  iron  to  the  quantity  of  foundry 
shipments  was  derived  on  a  national  basis  from  AIS1  data.  It  was 
then  used  to  project  this  aspect  of  pig  iron  consumption  for  the 
PSAs.  In  1976,  an  average  of  0.115  tons  of  merchant  pig  iron  was 
consumed  per  ton  of  foundry  products  shipped. 

c .  I ron  and  Steel 
Scrap 

Iron  and  steel  scrap  may  be  used  as  an  alternative  to  pig  iron 
for  the  iron  charge  required  to  feed  steelmaking  furnaces.  As 
with  pig  iron,  the  quantity  of  iron  and  steel  scrap  consumed  de¬ 
pends  to  a  large  degree  on  the  type  of  steel  furnace  used.  Elec¬ 
tric  and  open  hearth  furnaces  may  employ  ratios  of  scrap  to  pig 
iron  of  up  to  100  percent.  Unless  the  scrap  is  transformed  into 
hot  metal  prior  to  charging,  present  technology  limits  the  scrap 
ratio  to  30  percent  or  less  for  basic  oxygen  furnaces. 

In  1976,  the  PSAs  consumed  approximately  21.3  million  tons  of 
iron  and  steel  scrap.  Basic  oxygen  furnaces  consumed  6.3  million 
tons,  while  electric  and  open  hearth  furnaces  consumed  6.0  million 
and  5.9  million  tons,  respectively.  Foundries  were  also  signifi¬ 
cant  consumers  of  iron  and  steel  scrap  in  the  PSAs.  They  required 
2.1  million  tons  in  1976.  Some  iron  and  steel  scrap  is  fed  into 
blast  furnaces  along  with  iron  ore;  and  in  1976,  it  was  estimated 
that  blast  furnaces  in  the  PSAs  consumed  slightly  over  1.0  million 
tons  of  scrap. 

d .  Ferroalloys 

Depending  on  the  ultimate  use,  ferroalloys  are  used  in  steel 
production  to  provide  specific  qualities  to  the  steel.  The  most 
commonly  used  ferroalloy,  ferromanganese,  is  added  to  steel  to 
counteract  the  harmful  effect  of  sulfur  and  to  increase  the  hard¬ 
ness  and  strength  of  the  steel.  Other  metals  and  alloys  such  as 
silicon,  boron,  chromium,  nickel  and  tungsten  are  added  to  steel  to 
improve  either  corrosion  resistance,  strength,  hardness  or  to  make 
steel  resistant  to  high  temperatures. 

The  PSAs  consumed  approximately  577  thousand  tons  of  ferro¬ 
alloys  in  1976.  The  two  largest  consuming  areas  were  BEAs  66 
(Pittsburgh)  and  67  (Youngstown)  which  used  364  thousand  and  108 
thousand  tons,  respectively. 


B-2.  Steel  Mill  and  Foundry  Products 


Steel  products  are  used  in  virtually  all  manufacturing  pro¬ 
cesses.  Table  4  presents  the  consumption  of  steel  products  in  1976 
by  market  classification.  The  automotive  industry  is  the  largest 
single  consumer  of  steel,  using  21.3  million  tons  and  accounting 
for  23.9  percent  of  total  U.S.  consumption  of  domestic  steel  pro¬ 
ducts  in  1976.  The  construction  industry  is  the  second  largest 
consumer  of  steel  products.  In  1976,  products  made  directly  for 
construction  usage  accounted  for  14.6  million  tons,  or  13.4  percent 
of  domestic  production.  In  addition,  steel  service  centers  and 
distributors  accounted  for  14.6  million  tons.  Much  of  that  was 
eventually  consumed  by  small  contractors  and  builders  in  the  con¬ 
struction  industry.  Thus,  the  total  market  share  attributable  to 
construction  was  probably  close  to  20  percent  of  the  total  domestic 
production  in  the  United  States. 

Other  major  steel-consuming  industries  in  1976  included  ma¬ 
chinery,  5.8  percent;  transportation  (other  than  automotive),  4.5 
percent;  containers,  7.7  percent;  and  oil  and  gas,  3.0  percent.  Of 
interest  to  the  Ohio  River  Basin  were  the  2.7  million  tons  of  steel 
consumed  by  the  oil  and  gas  industry  in  1976.  The  PSA  is  a  major 
producer  of  steel  pipe  and  tube,  and  annually  ships  about  500 
thousand  tons  of  pipe  and  tube  via  the  waterway  to  the  oil  pro¬ 
ducing  states  in  the  South  and  Southwest. 


Consumption  Characteristics 


The  consumption  of  Group  VIII  products  is  basically  derived 
from  the  demand  for  finished  steel  products.  Given  the  level  of 
finished  steel  demand,  however,  there  are  also  economic,  tech¬ 
nological,  and  institutional  considerations  which  influence  the 
consumption  of  raw  and  secondary  material  inputs,  as  well  as  of 
individual  steel  products. 


Raw  Material 
Inputs 


The  level  of  steel  production  is  the  single  most  important 
determinant  of  demand  for  iron  ore  and  iron  and  steel  scrap.  The 
proportions  of  scrap  and  pig  iron  used  for  steelmaking  depends  on 
furnace  type.  The  proportion  of  scrap  used  by  each  type  of  fur¬ 
nace,  as  well  as  the  share  of  steel  production  by  furnace  type 
during  1969-76,  is  shown  in  Table  5.  The  share  of  total  steel 
production  provided  by  basic  oxygen  furnaces  (which  use  an  average 
of  7i  percent  pig  iron)  increased  from  42.6  percent  to  62.4  percent 


Table  4.  United  states:  Net  Shi 
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o£  total  steel  production  during  the  1969-76.  However,  the  in¬ 
creased  usage  of  pig  iron  resulting  from  increased  basic  oxygen 
furnace  production  was  matched  by  increased  scrap  usage  in  ex¬ 
panding  electric  furnace  production.  Production  from  electric 
furnaces  (which  use  scrap  as  approximately  98  percent  of  the 
charge)  increased  from  14  percent  to  19  percent  of  total  steel 
output  between  1969  and  1976.  The  open  hearth  furnace  (using  an 
average  of  45  percent  scrap)  was  largely  phased  out  during  the 
period.  Open  hearth  production  declined  from  43  percent  in  1969  to 
18  percent  in  1976.  Therefore,  the  net  change  in  the  proportion  of 
scrap  and  pig  iron  consumed  in  steelmaking  between  1969  and  1976 
was  not  significant. 

Other  considerations  influencing  the  demand  for  scrap  iron  and 
iron  ore  are  (1)  the  investment  in  iron  ore  reserves  and  direct 
reduction  plants  by  many  of  the  steel  companies;  (2)  the  avail¬ 
ability  of  scrap;  and  (3)  the  relative  cost  of  scrap  and  iron  ore. 

C-2.  Steel  Mill  and  Foundry 

Products 


The  consumption  of  steel  mill  and  foundry  products  is  deter¬ 
mined  chiefly  by  the  demand  for  the  finished  goods  for  which  steel 
is  a  material  input.  Thus,  to  a  large  degree,  the  levels  of  metal 
fabrication  and  of  construction  activity  (the  two  principal  steel 
consuming  industries)  determine  the  demand  for  steel  products. 

D.  Existing  Aggregate  Demands 

The  consumption  of  iron  ore,  steel  and  iron  fluctuates  from 
year  to  year  in  the  PSAs  according  to  national  demand  for  steel 
products.  The  national  demand  for  steel  products  is,  in  turn, 
affected  by  the  general  economic  conditions  existing  in  the  Nation. 
In  particular,  the  sensitivity  of  the  automotive,  construction  and 
other  steel  consuming  industries  to  economic  conditions  is  a  major 
determinant  of  the  national  demand  for  steel  and  steel  products. 
In  1969,  consumption  of  iron  ore,  steel  and  iron  totalled  104.2 
million  tons  in  the  PSAs  (Table  6).  In  1973,  total  consumption  had 
increased  to  111.1  million  tons.  Consumption  by  product  is  pre¬ 
sented  in  Appendix  Tables  A-l  through  A-6.  In  1976,  however,  total 
iron  ore  and  steel  consumption  was  only  89.4  million  tons.  This 
follows  the  decline  in  national  steel  production  for  that  year. 


ff'^^vOi/'p'^r'® 


r-H  O^T'ChOJiA^iOh® 

®  aor~*-t*r»-iO'''!<— •r--<T'ro 

uO  ^r'lr-COf^^'filTlHOH 

tt  ®vmr-'0''^r-«-«r-o 


^®i/'r'r.MaMno^N 

oorNoovDr'Or-vD^-*^ 

l/'ifif'IOHClNV^^H 

©sDir»r-<N®^,»-*©v 


«H^ac)aNir»C'®ir>©ir»r> 

infM*r.-<<r®*r<N©«© 


r'-sDf'ioOTrmr-,— <<N(7v 

»ns£>ir»rnin®rHr^^ror* 

V^vO'C(N(NCOa'V^vD 

O'^^HHinnHOlP 


uin  o  m  o  in  r*  « 


naunoci'iNooffno 

«rOMOCor^n(Nnv\o 

(MnrrcoomiNHvcN 


»r  »fl  it  vo  O' aun  co  ^>  o 

cnnfN(N(j'r-(HCors'a'OD 

HHHHCOINHniNtNM 

O'ln^O'OintNHvovD 


rsiovoco®<N®r-Lni-H® 

io^,H^,fOirinno>a'r> 

^MvcooHinnnr'-iA 

om^nHini^Hvoin 


:  <  x 

5  p4  O 

X 

%  O  k  ■• 
*  x:  c 
J  *  O'  » 
3  W  M  0 
:  d  3  4J 
:  X3  J3  w 

h  e  w  O' 

J  3  4J  c 
;  h  4-i  3 
H  0  -H  0 

;ao<x 


r'CocnoiN'j'infN^'kOr' 

*t  «r  m  m  in  un  va  vo  o 

UWWMCJUMUUWU 

CQXCQCQCQCQCQCQCQCQCQ 


W  ITJ  V4  c 

o)  •  *h  a> 

m  q  »o  6 

3  fl  0)  4-»  & 

tr*  u  c  o  o 

•H  o  *H  « 

M-l  W  «*-.  C 

<1>  0  <« 

C  W  'O  -H  w 

0  3  -MX 

•h  o  w  a 

+j  ^  4J  e  > 

a  u  c  3  xa 

e  Q)  o  w 

3  'w  E  2  > 

W  D  0  *H 

CTJ  Q)UH 

o  c  w  fl 

U  10  3 

W  3  G)  C 

♦•  cncQ  u  <tf 

<uc  M 

*j  -H  3  C 

04J  -  OJ 

z  (/)  <0  i/>  o 

fd  x: 

o  w 


D-l .  Raw  Material 
Inputs 


In  terms  of  tonnage  consumed,  iron  ore  and  concentrates  were 
the  largest  components  of  Group  VIII  in  the  PSAs  in  1976.  Approxi¬ 
mately  35.5  million  tons  of  iron  ore  and  concentrate  were  utilized 
by  ORB  hinterland  steel  plants.  This  accounted  for  39  percent  of 
the  total  consumption  of  commodities  in  Group  VIII  (Table  7). 

Pig  iron  and  iron  and  steel  scrap  were  also  important  elements 
of  Group  VII  consumption.  These  two  commodities  are  substitutable 
to  some  extent  as  iron  charges  in  the  steelmaking  furnaces,  and 
their  combined  consumption  in  the  PSAs  in  1976  was  44.8  million 
tons.  That  tonnage  amounts  to  just  about  half  of  total  Group  VIII 
consumption  (89.5  million  tons)  that  year. 

D-2 .  Steel  Mill  and  Foundry 

Products 

The  consumption  of  steel  mill  and  foundry  products  is  more 
widely  dispersed  throughout  the  PSAs  than  that  of  other  commodities 
in  the  iron  ore,  steel  and  iron  group.  This  is  due  to  the  use  of 
steel  mill  and  foundry  products  by  fabricating  and  manufacturing 
plants  which  are  located  throughout  the  region.  Iron  ore,  ferro¬ 
alloys,  and  iron  and  steel  scrap  are  generally  consumed  at  inte¬ 
grated  steel  plants. 

Most  of  the  consumption  of  steel  mill  products  in  1976 
occurred  in  the  four  major  steel  producing  PSAs:  Pittsburgh,  Youngs¬ 
town,  Cincinnati  and  Huntington.  While  only  6.0  million  tons  of 
steel  mill  products,  or  69  percent  of  total  steel  mill  products, 
were  consumed  in  these  PSAs,  they  accounted  for  96  percent  of  total 
iron  ore,  steel  and  iron  consumption  in  the  area  served  by  the  ORS 
(Table  7). 


E.  Forecasting  Procedures  and  Assumptions 

In  projecting  future  levels  of  iron  ore,  steel  and  iron  con¬ 
sumption  in  the  PSAs,  existing  projections  of  steel  demand  in  the 
United  States  were  identified  and  analyzed.  There  are  many  pro¬ 
jections  of  U.S.  steel  demand  available;  however,  most  of  the 
industrial  and  financial  forecasts  are  for  the  relatively  short 
term  (i.e.,  for  either  1982  or  1985)  and  do  not  provide  for  mid- 
and  long-term  projections  through  the  years  2000  and  2040. 
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In  studying  the  forecasts,  several  questions  were  raised 
concerning  the  appropriateness  of  a  forecast  for  projected  steel 
activity  in  the  PSAs.  Specifically,  the  major  concerns  were:  (1) 
the  forecast  period  (projections  for  the  study  were  to  extend 
through  2040);  (2)  the  treatment  of  steel  imports  in  the  forecast, 
which  in  recent  years  have  been  at  very  high  levels;  (3)  the  appli¬ 
cability  of  the  national  forecast  for  regionalized  projections  in 
the  PSAs;  (4)  the  average  annual  rate  of  growth  for  apparent  steel 
supply  presented  by  each  forecast. 

A  summary  of  the  various  available  forecasts  for  apparent 
steel  supply  is  presented  below. 


Average  annual 

Source 

rate  of  growth 

Forecast  period 

American  Iron  and 

Steel  Institute 

2.25 

1976-1983 

Bureau  of  Mines 

Federal  Trade  Com¬ 

L .  60 

1 97b-2000 

mission 

1.95 

1974-1985 

Fordham  University 

2.10 

1974-1982 

OBERS 

2.09 

1971-1980 

OBERS 

1.38 

1980-1990 

OBERS 

1.53 

1990-2000 

OBERS 

1  .46 

2000-2020 

Major  steel  producer 
(conf identia 1 ) 

2.20 

1974-1990 

Of  these  supply  forecasts,  only  OBERS  projects  steel  growth 
through  2020,  while  the  Bureau  of  Mines  and  the  industry  source 
projections  forecast  through  2000  and  1990,  respectively. 

All  other  forecasts  were  for  the  short  term,  and  although 
they  were  considered  in  the  analysis,  longer  term  projections  were 
required  for  projection  purposes.  Therefore,  the  projections  ol 
the  Bureau  of  Mines  and  the  major  steel  producer,  as  well  as  those 
of  OBERS,  were  considered  for  use  in  this  study. 

The  Bureau  of  Mines  used  standard  regression  techniques  to 
establish  a  trend  from  1915-1976.  The  Bureau  of  Census  population 
series  I  - 1 1 1  was  used  for  these  projections.  Imports  were  assumed 
to  account  for  fifteen  percent  of  total  domestic  consumption  each 
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year.  Exports  were  assumed  to  continue  to  account  for  an  average 
of  3  percent  of  steel  demand  throughout  the  forecast  period. 

The  projections  obtained  from  the  steel  producer  were  derived 
from  forecasts  of  steel  demand  by  major  use  categories  which  were 
aggregated  into  a  total  steel  demand  forecast.  They  also  assumed 
steel  imports  would  account  for  15  percent  of  the  domestic  consump¬ 
tion  throughout  this  forecast  period. 

OBERS  projects  earnings  in  the  major  manufacturing  sectors  of 
the  U.S.  economy  through  the  year  2020.  It  projects  growth  in 
earnings  in  the  primary  metals  industry  of  the  United  States  to  be 
at  an  average  annual  rate  of  2.1  percent  through  1980.  It  will, 
according  to  OBERS,  slow  to  an  average  annual  rate  of  1.6  percent 
by  2000.  In  terms  of  the  geographic  areas  in  the  United  States, 
OBERS  projects  earnings  for  individual  BEAs .  The  OBERS  BEA  projec¬ 
tions  of  earnings  in  the  primary  metals  industry  are  consistent 
with  the  judgments  of  most  the  government  and  industry  authorities 
consulted  during  the  course  of  this  study.  It  was,  therefore, 
judged  that  the  OBF.RS  projections,  prepared  by  the  U.S.  Department 
of  Commerce  for  the  U.S.  Water  Resources  Council,  would  provide  the 
most  accurate  basis  for  projecting  steel  consumption  and  production 
in  the  PSAs . 

No  projections  of  industrial  activity  beyond  the  year  2020 
were  identified.  Therefore,  a  decrease  in  the  rate  of  change 
experienced  in  the  period  2000-2020  was  assumed,  based  on  the 
premise  that  constraints  to  growth  become  more  pronounced  as  growth 
occurs . 

The  OBERS  projections  are  based  on  long-run  or  spcular  trends 
and  ignore  cyclical  fluctuations  which  characterize  many  of  the 
short-run  forecasts  of  the  economy.  The  general  assumptions  that 
underlie  the  projections  are  as  follows: 

(1)  Population  growth  is  estimated  according  to  the 
Census  Bureau  1972  Series  E  national  population 
projections . 

(2)  A  national  unemployment  rate  of  4  percent  is 
assumed  to  prevail  until  2020. 


1.  U.S.  Water  Resources  Council,  OBERS  Projections,  Series  E, 
1972  ed.  (Washington,  D.C. :  GPO,  1974). 
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(3)  Technological  progress  and  capital  accumulation  is 
assumed  to  support  a  growth  in  private  output  per 
manhour  of  2.9  percent  annually. 

(4)  For  regional  forecasts,  most  regional  factors  are 
expected  to  converge  slowly  toward  the  national 
norm. 


Based  on  the  OBERS  earnings  projections,  the  mix  of  raw  steel 
production,  by  kind  of  steelmaking  furnaces,  was  projected  for  each 
PSA.  Taking  into  account  technological  developments,  such  as  the 
continuous  casting  process  and  the  direct-reduction  of  iron  ore, 
factors  were  applied  to  raw  steel  production  requirements  to  deter¬ 
mine  the  future  consumption  of  the  raw  and  secondary  materials  for 
each  BEA  segment . 

The  consumption  of  steel  mill  and  foundry  products  was  based 
on  the  growth  of  the  three  major  manufacturing  sectors  of  the 
economy  that  consume  steel.  The  growth  rates  utilized  were  also 
obtained  from  the  OBERS  projections  of  the  individual  BEA's  earn¬ 
ings  in  those  manufacturing  sectors. 

Other  assumptions  inherent  in  the  projections  of  iron  ore, 
steel  and  iron  consumption  are  that:  (1)  because  of  political  and 
economic  pressures,  imports  of  steel  products  will  be  maintained  at 
15  percent  of  the  total  U.S.  demand;  (2)  although  steel  growth  is 
expected  to  be  strongest  in  other  regions  of  the  United  States  and 
because  of  the  lack  of  capital  to  close  older  facilities  and  build 
totally  new  plants  elsewhere,  existing  plants  in  the  PSAs  have 
satisfied  or  will  satisfy  environmental  concerns  and  plants  will  be 
maintained  and  upgraded;  and  (3)  current  environmental  and  other 
regulatory  factors  influencing  the  kinds  of  steelmaking  furnaces 
used  will  not  change. 


F.  Probable  Future  Demands 

The  total  consumption  of  iron  ore,  steel  and  iron  in  the  PSAs 
is  projected  to  grow  at  an  average  annual  rate  of  1.1  percent 
through  the  year  2040  (Table  8).  The  Pittsburgh  area  (BEA  66),  the 
largest  consuming  PSA,  is  expected  to  grow  at  an  annual  rate  of 
only  0.8  percent,  while  many  of  the  smaller  PSAs  will  have  a  some¬ 
what  higher  growth  rate  during  the  projection  period.  Consumption 
of  iron  ore.  steel  and  iron  in  the  Youngstown  area  (BEA  67)  is 
expected  to  decline  through  1990.  This  is  because  a  major  steel 
plant  closed  in  that  area  after  1976.  However,  the  remaining 
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plants  in  BEA  67  are  projected  to  increase  consumption  at  an 
average  annual  rate  of  1.2  percent  through  2040. 

Projections  of  consumption  by  product  are  presented  in  Appen¬ 
dix  Tables  A-7  through  A-12.  The  consumption  of  iron  ore,  steel 
and  iron  by  the  steel  industry  was  estimated  for  the  PSAs  based 
upon  projections  of  raw  steel  production  by  furnace  type  for  in¬ 
dividual  BEA  or  BEA  segments.  Factors  relating  the  consumption  of 
the  products  by  furnace  type  were  derived  nationally  from  AISI  data 
and  were  applied  to  the  PSAs.  The  national  factors  obtained  were 
adjusted  to  account  for  technological  and  economic  changes  such  as 
the  further  implementation  of  continuous  casting  in  the  steelmaking 
process  and  the  increased  usage  of  direct  reduced  ore  in  electric 
and  other  steelmaking  furnaces. 


1.  Since  the  time  these  projections  were  prepared  (early  1979), 
the  steel  industry  has  experienced  some  plant  shutdowns  and  reallo¬ 
cation  of  production  by  plant.  Such  temporary  aberrations  are  ex¬ 
pected,  but  specific  accounting  for  these  cannot  be  made  in  this 
long-range  economic  analysis. 


III.  COMMODITY  RESOURCE  INVENTORY 

The  Ohio  River  Basin  is  one  of  the  major  steel  producing  areas 
in  the  United  States.  Although  in  recent  years  it  has  lost  its 
position  as  the  predominant  steel  producing  district  in  the  United 
States,  it  is  still  one  of  the  most  important  industries  in  the 
ORB. 

A.  Production  Areas 

The  production  of  Group  VIII  commodities  in  the  PSAs  is  supple¬ 
mented  by  production  in  Secondary  Production  Areas  (SPAs)  located 
outside  the  Ohio  River  Basin.  These  SPAs  are  defined  as  BEAs  which 
are  the  origins  of  Group  VIII  waterborne  movements  destined  to  the 
Ohio  River  Basin. 

A-l.  Primary  Production  Areas 

(PSAs) 

This  study  has  identified  11  BEAs  or  BEA  segments  in  the  ORB 
which  either  have  been  or  will  be  the  ultimate  origins  or  destina¬ 
tions  of  Group  VIII  waterborne  movements.  Apppendix  Table  B-l 
presents  the  BEAs  and  BEA  segments  which  constitute  the  PSAs  for 
Group  VIII,  and  for  which  iron  ore,  steel  and  iron  consumption  has 
been  analyzed  ond  projected. 

A- 2  Secondary  Production 

Areas  (SPAs) 

Major  shipments  to  the  ORB  from  SPAs  consist  of  imported  iron 
ore,  ferroalloys  and  steel  products.  In  addition,  some  iron  and 
steel  scrap  is  transported  into  the  ORB  from  the  surrounding  hinter¬ 
lands  . 
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B.  Production  Characteristics 

The  production  of  iron  ore,  steel  and  iron  has  undergone  many 
changes  in  the  past  few  decades.  Factors  underlying  these  changes 
may  be  characterized  as  economic,  technological,  and  institutional 
factors . 

B-l.  Economic  Factors 


A  major  change  in  the  production  of  steel  in  the  past  25  years 
has  been  the  establishment  of  new  steelmaking  facilities  in  the 
Midwest  and  West.  This  can  be  seen  from  Table  9  which  presents 
annual  raw  steel  production  for  eleven  geographic  districts  in  the 
United  States . 

In  1948,  the  five  eastern  districts,  Northeast  Coast,  Buffalo, 
Pittsburgh,  Youngstown  and  Cleveland,  produced  over  54  million  tons 
of  raw  steel  and  accounted  for  61  percent  of  the  nation's  produc¬ 
tion.  By  1968,  these  five  districts  produced  slightly  over  69 
million  tons  of  raw  steel.  This,  however,  accounted  for  only  53 
percent  of  the  U.S.  total.  The  industry  growth  in  western  and 
southern  districts,  one  of  the  causes  for  this  decline,  was 
maintained  through  the  1970s.  As  a  result,  by  1976,  the  five 
eastern  districts  (which  in  1948  accounted  for  61  percent  of  the 
Nation's  raw  steel  production)  accounted  for  only  46  percent  of  the 
Nation's  total. 

Another  way  to  view  the  geographical  shift  ii  production  is  to 
look  at  the  net  additions  to  steel  production  by  district.  Between 
1948  and  1976,  the  five  eastern  regions  increased  their  raw  steel 
production  by  only  5.5  million  tons,  whereas  the  western  and 
southern  districts  increased  by  over  34.6  million  tons. 

One  of  the  major  reasons  cited  for  the  westward  shift  in 
production  is  that  changing  economic  conditions  induced  the  lo¬ 
cation  of  steel  mills  nearer  to  steel  markets.  This  contrasts  with 
the  economics  which  had  induced  locating  near  the  resources  re¬ 
quired  for  steel  production.  Thus,  market  areas  for  steel,  such  as 
the  Chicago  and  Detroit  automotive  and  machinery  producing  centers, 
can  account  for  much  of  the  new  raw  steel  capacity  and  production 
in  the  Midwest.  For  example,  these  two  districts  produced  21.3 
million  tons  of  raw  steel  in  1948,  but  by  1976  their  output  had 
increased  to  41  million  tons.  This  represented  a  shift  in  their 
portion  of  the  Nation's  output  from  24  percent  in  1948  to  32  per¬ 
cent  in  1976. 


Two  of  the  three  American  Iron  and  Steel  Institute  (AISI) 
geographic  districts  which  lie  within  the  Ohio  River  Basin,  Pitts¬ 
burgh  and  Youngstown,  actually  showed  declining  production  of  raw 
steel  between  1948  and  1976.  In  1948,  the  combined  raw  steel 
production  for  these  two  districts  was  34.5  million  tons,  or  39 
percent  of  the  Nation's  total.  In  1976,  however,  these  two  regions 
produced  only  32.1  million  tons  of  raw  steel.  This  represented 
only  25  percent  of  the  Nation's  total  production  that  year. 

The  shift  in  the  Nation's  steel  production  toward  major  steel 
consuming  areas  in  the  Midwest  and  the  Sunbelt  is  expected  to 
continue  throughout  the  projection  period.  This  is  due  to  the 
continuing  trend  of  locating  new  steel  plants  near  the  markets  for 
steel  products  which,  in  turn,  reflects  a  geographic  shift  in 
population  to  these  regions.  To  a  degree,  this  shift  is  offset  by 
the  desire  to  minimize  the  distance  of  movement  for  raw  materials. 
Steel  production  growth  in  the  Pittsburgh  area  is  expected  to  be 
somewhat  below  the  national  growth.  It  will  increase  slightly, 
however,  as  plants  finish  rounding  out  their  steelmaking  facili¬ 
ties.  Limited  growth  in  the  Pittsburgh  area  will  occur  because  of 
additions  to  present  capacities  at  several  plants.  No  new  inte¬ 
grated  or  semi-integrated  steel  mills  are  anticipated  for  the 
forecast  period. 

B-2 .  Technological  Changes 

In  the  United  States,  during  the  last  two  decades,  the  pro¬ 
duction  process  for  raw  steel  has  shifted  from  open  hearth  and 
Bessemer  furnaces  to  basic  oxygen  and  electric  arc  furnaces  (Table 
10).  In  the  PSAs,  the  basic  oxygen  furnace  is  the  predominant 
method  of  producing  raw  steel  (Table  11). 


It  is  expected  that  the  replacement  of  the  open  hearth  furnace 
by  electric  and  basic  oxygen  furnaces  will  occur  at  a  more  rapid 
rate  in  the  PSAs  than  in  the  Nation  in  general.  This  is  due  to  the 
phasing  out  of  many  of  the  region's  older  open  hearth  furnaces 
which  are  less  desirable  producers  of  steel  in  terms  of  manhour  and 
raw  material  requirements  and  in  terms  of  pollution  emissions. 
There  are  two  major  electric  furnaces  that  are  expected  to  be 
totally  operational  by  1985.  One  has  already  been  installed  by 
Jones  and  Laughlin  Steel  Corporation  at  their  Pittsburgh  works.  It 
has  an  annual  capacity  of  over  2  million  tons  of  raw  steel  and 
became  operational  in  1979.  A  similar  facility  is  planned  by 
Bethlehem  Steel  Corporation  at  Johnstown,  Pa.  This  facility  is 
expected  to  become  operational  around  1985. 


Table  ll.  Ohio  River  Basin:  Raw  Steel  Production  by  BEAs  or  BEA  Segments  and 
Type  of  Furnace,  Estimated  1969-76 
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Another  factor  which  might  strongly  affect  the  future  of  steel 
production,  both  in  Pittsburgh  and  in  the  entire  region,  is  the 
possible  installation  of  an  integrated  steel  operation  in  the 
Conneaut,  Ohio  area  by  the  U.S.  Steel  Corporation.  U.S.  Steel  has 
tentative  plans  to  construct  a  fully  integrated  operation  at  this 
site,  adjacent  to  Lake  Erie.  This  installation  could  result  in  a 
substantial  shift  of  steel  production  from  the  Pittsburgh  area. 
However,  officials  at  U.S.  Steel  have  indicated  that  they  are 
confronted  by  many  environmental  and  financial  problems,  thereby 
making  the  construction  of  the  plant  questionable.  Accordingly, 
the  plant  has  not  been  included  in  our  projections  of  future  pro¬ 
duction  in  the  PSAs . 

The  continuous  casting  process  for  the  rolling  and  milling  of 
steel  products  is  a  technological  innovation  that  has  been  widely 
implemented  in  recent  years.  The  process  of  pouring  molten  steel 
between  two  closely  spaced  horizontal  rolls  was  first  conceived  by 
Sir  Henry  Bessemer  around  1860.  However,  the  engineering  materials 
of  his  era  were  not  adequate  to  make  the  process  successful.  In 
the  1960s,  the  technology  was  further  developed  so  that  semi¬ 
finished  shapes  could  be  continuously  cast,  and  the  ingot  and 
primary-mill  stages  of  rolled-steel  production  could  be  eliminated. 
This  process  results  in  a  higher  yield  from  raw  steel  to  finished 
steel  and,  therefore,  it  saves  resources  and  reduces  energy  costs. 

The  direct  reduction  of  iron  ore  is  another  technological 
change  that  may  be  further  developed  during  the  projection  period. 
Direct-reduced  iron  ore,  sometimes  referred  to  as  sponge  iron, 
serves  as  a  substitute  for  scrap  and  cold  pig  iron  in  the  steel¬ 
making  process.  To  date,  there  has  been  no  commercial  direct- 
reduction  process  developed  that  would  supplant  the  blast  furnace 
as  the  chief  producer  of  iron  units  in  steelmaking  on  a  large 
scale.  This  is  because  most  of  the  current  successful  direct- 
reduction  processes  require  natural  gas  in  large  amounts  as  a 
reducing  agent.  If  the  technological  problems  of  gasification  and 
liquefaction  of  coal  are  overcome,  there  could  be  more  iron  ore  in 
the  United  States  reduced  directly.  At  present,  however,  it  is 
generally  agreed  that  most  of  the  direct-reduced  iron  will  ori¬ 
ginate  in  the  iron-  and  gas-abundant  countries  of  South  America, 
specifically  Venezuela  and  Brazil. 

C.  Feedstocks  and  Raw  Materials 

The  United  States  has  an  abundant  supply  of  most  of  the  mate¬ 
rials  required  for  the  production  of  iron  and  steel.  The  major 
exception  is  manganese  ore,  which  the  United  States  imports  pri¬ 
marily  from  Brazil,  Gabon  and  Australia. 
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C-l .  Iron  Ore 

Iron  is  the  fourth  most  abundant  rock-forming  element  on 
earth,  comprising  about  5  percent  of  the  earth's  crust.  A  small 
part  of  this  iron  has  been  concentrated  by  sedimentary,  igneous  or 
metamorphic  processes  into  deposits  with  an  average  iron  content  of 
68  percent. 

Iron  ore  is  a  mineral  substance  which,  when  heated  in  the 
presence  of  a  reductant,  will  yield  metallic  iron.  In  commercial 
terms,  the  mineral  must  be  economically  minable  in  order  to  be 
called  iron  ere;  otherwise,  it  is  referred  to  as  iron-bearing  rock, 
lean  ore  or  waste  rock. 

In  the  United  States,  there  are  known  deposits  of  iron  ore  in 
27  states.  Although  there  are  some  iron  ore  deposits  in  New  York, 
Pennsylvania,  Tennessee,  Missouri  and  several  western  mountain 
states,  the  principal  source  of  iron  in  the  United  States  is  the 
Lake  Superior  Region. 

Identified  reserves  and  resources  of  iron  ore  in  the  United 
States  are  presented  in  Table  12.  Reserves  are  defined  as  those 
resources  that  can  be  mined  profitably  under  present  economic 
conditions.  As  can  be  seen  from  Table  12,  Minnesota,  Michigan,  and 
Wisconsin  possess  over  93  billion  tons  of  iron  ore  resources, 
nearly  81  percent  of  the  national  total.  Other  states  possessing 
substantial  iron  ore  resources  include  Alaska  and  Alabama,  with 
almost  6.5  billion  and  5.2  billion  tons,  respectively. 

There  are  virtually  no  known  reserves  of  iron  ore  located 
within  the  PSAs.  Thus,  since  the  area  is  a  major  consumer  of  iron 
ore,  large  movements  of  ore  enter  the  PSAs  from  the  Great  Lakes 
region  and  foreign  sources. 

C-2.  Iron  and  Steel  Scrap  Resources 

With  the  increasing  usage  of  scrap-intensive  electric  furnaces 
to  produce  steel,  there  has  been  much  controversy  as  to  the  avail¬ 
ability  and  potential  reserves  of  iron  and  steel  scrap  in  the 
United  States. 

In  1975,  it  was  estimated  that  the  United  States  possessed  an 
iron  and  steel  scrap  inventory  of  636.2  million  tons.  In  addition, 
it  was  estimated  that  the  inventory  increased  by  an  average  13.5 
million  tons  annually  between  1956  and  1975.  This  inventory, 
consisting  of  junked  automobiles,  discarded  rails,  and  other  forms 


(Millions  of  long  tons) 


of  the  Interior,  Bureau  of  Mines,  Mineral 


of  obsolete  scrap,  is  considered  to  be  recoverable  with  the  use  of 
existing  technology  at  high  but  realistic  prices  (that  is  at  prices 
several  times  higher  than  present  levels).  Table  13  displays  the 
iron  and  steel  scrap  inventory  in  1975  for  the  nine  U.S.  Department 
of  Commerce  Census  Regions.  Although  there  are  no  data  available 
pertaining  solely  to  the  PSAs,  a  significant  portion  of  this  inven¬ 
tory  is  thought  to  exist  in  the  PSAs.  In  addition  to  obsolete 
scrap,  much  scrap  metal  is  generated  by  the  steel  and  manufacturing 
industries  annually. 

D.  Existing  Production  Levels 

The  Ohio  River  Basin  contains  several  of  the  major  iron  and 
steel  producing  districts  of  the  United  States.  In  1976,  it  ac¬ 
counted  for  approximately  30  percent  of  the  national  steel  pro¬ 
duction.  The  largest  iron  and  steel  production  PSA  is  BEA  66 
(Pittsburgh)  which,  during  the  1969-76  period,  produced  an  average 
of  45.0  million  tons  of  iron  and  steel  product,  or  approximately  60 
percent  of  the  PSA  total  (Table  14).  Production  by  product  is 
presented  in  Appendix  A.  Other  major  iron  and  steel  producing  PSAs 
are  BEA  67  (Youngstown),  BEA  62  (Cincinnati)  and  BEA  52  (Hunting- 
ton)  . 

Shipments  of  iron  ore  from  U.S.  mines  are  shown  in  Table  15 
for  the  period  1969  through  1976.  Total  shipments  fluctuated 
during  the  study  period,  ranging  from  90.6  million  tons  in  1973  to 
75.6  million  long  tons  in  1975.  Shipments  of  Minnesota  iron  ore 
averaged  roughly  65  percent  of  the  total  U.S.  production  and 
reached  a  peak  of  62.6  million  tons  in  1973.  There  was  no  pro¬ 
duction  of  iron  ore  in  the  PSAs  during  the  period. 

In  addition  to  the  domestic  production  of  iron  ore,  the  U.S. 
imports  of  iron  ore  constitute  sizeable  portions  of  the  total 
supply.  During  1969-76,  iron  ore  imports  averaged  42.8  million 
tons  annually  (Table  16).  This  corresponds  to  approximately  34 
percent  of  the  total  iron  consumed  annually  in  the  United  States. 

D-l .  Iron  and  Steel  Scrap 

Iron  and  steel  scrap  can  be  classified  into  two  categories: 
home  and  purchased  scrap.  Home  scrap  consists  of  by-products, 


1.  Iron  and  steel  products  include  iron  ore,  pig  iron,  ferro¬ 
alloys,  bars,  rods,  plates,  sheets,  pipe,  tube,  castings  and  fer¬ 
rous  scrap. 


J 
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Table  13.  United  States:  Potential  Reserves  of 
Obsolete  Iron  and  Steel  Scrap 
by  Census  Region,  1975 


Census  region 

Millions  of  tons 

Total 

636.2 

New  England 

69.4 

Middle  Atlantic 

42.0 

East  North  Central 

99.3 

West  North  Central 

121.6 

South  Atlantic 

101.9 

East  South  Central 

10.8 

West  South  Central 

106.2 

Mountain 

39.3 

Pacific 

45.7 

Source:  Iron  and  Steel  Scrap:  Its  Accumulation  and  Avail¬ 

ability  as  of  December  31,  1975,  prepared  for  the  Metal  Scrap 
Research  and  Education  Foundation  by  Robert  R.  Nathan  Asso¬ 
ciates,  Inc.,  August  1977. 


(Thousands  of  long  tons! 
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waste  and  discards  of  the  iron-  and  steel-making  processes.  This 
scrap  is  generated  at  steel  mills  and  is  usually  reinserted  into 
steelmaking  furnaces.  The  other  category,  purchased  scrap,  con¬ 
sists  of  waste  from  industrial  manufacturing  (referred  to  as  prompt 
industrial  scrap)  and  obsolete  scrap  which  consists  of  final  steel 
goods  discarded  by  the  end-users. 

The  area  served  by  the  ORS,  due  to  the  existence  of  many  steel 
mills,  foundries  and  fabricating  plants,  is  one  of  the  major  iron 
and  steel  scrap  producing  regions  in  the  United  States.  In  1969, 
approximately  18.2  million  tons  of  home  and  purchased  scrap  were 
generated  from  the  PSAs.  This  production  reached  a  high  of  19.2 
million  tons  in  1973.  In  1976,  scrap  production  in  the  PSAs  was  at 
a  level  of  15.7  million  tons. 

The  largest  iron  and  steel  scrap  producing  PSA  was  BEA  66 
(Pittsburgh)  which  in  1976  produced  8.1  million  tons,  or  52  percent 
of  total  scrap  production  in  the  PSAs.  The  next  largest  producing 
PSAs  were  BEA  67  (Youngstown),  BEA  62  (Cincinnati)  and  BEA  52 
(Huntington).  BEAs  62  and  52,  together,  accounted  for  5.9  million 
tons  in  1976.  Iron  and  steel  scrap  production  by  PSA  is  presented 
in  Appendix  Table  A-13. 

D-2.  Ferroalloys 

The  area  served  by  the  ORS  is  the  largest  producing  region  of 
ferroalloys  in  the  United  States.  A  list  of  ferroalloys  producers 
in  the  PSAs  is  presented  in  Table  17. 

In  1969,  ferroalloy  production  in  the  PSAs  totalled  2.0  mil¬ 
lion  tons.  Between  1969  and  1976,  production  of  ferroalloys  in  the 
PSAs,  following  the  trend  in  total  U.S.  production,  declined  radi¬ 
cally.  For  example,  in  1973,  even  though  this  was  a  record  year 
for  steel  production  in  the  PSAs  and  the  United  States,  production 
of  ferroalloys  was  slightly  less  than  2.0  million  tons  in  the  PSAs. 
By  1976,  ferroalloy  production  in  the  PSAs  was  1.6  million  tons. 
The  largest  producing  PSA  of  ferroalloys,  between  1969  and  1976, 
was  the  BEA  66  (Pittsburgh)  which,  throughout  the  period,  produced 
roughly  53  percent  of  total  ORB  production  (Table  A-19). 

D-3.  Pig  Iron 

Most  of  the  steel  plants  in  the  PSAs  are  fully  integrated 
facilities.  They  produce  coke  from  metallurgical  coal,  blast 
furnace  iron  from  iron  ore,  and  steel  from  steelmaking  furnaces. 
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There  are,  however,  some  companies  which  produce  merchant  pig  iron 
for  their  own  foundry  purposes  (ingot  molds  primarily)  and  for  sale 
to  other  steel  mills  and  foundries. 

The  production  of  iron  in  the  PSAs  was  estimated  at  24. 1  mil¬ 
lion  tons  in  1976.  There  were  four  areas  which  produced  pig  iron. 
The  largest  area  was  BEA  66  (Pittsburgh)  which  accounted  for  15.3 
million  tons,  or  63  percent  of  the  entire  production  of  pig  iron  in 
the  PSAs.  The  production  of  pig  iron  fluctuates  according  to 
fluctuation  in  the  level  of  steel  production  (Table  A-15). 

D-4.  Steel  Mill  Products 


In  the  PSAs,  virtually  every  shape  and  form  of  steel  is  pro¬ 
duced.  The  area  is  a  large  producer  of  sheets,  plates,  pipe, 
tubes,  rods,  wire,  bar,  structural  shapes  and  tin  mill  products. 

The  production  of  steel  mill  products  reached  a  high  of  32.8 
million  tons  in  1974  (Table  A-16).  In  that  year,  BEA  66  produced 
20.9  million  tons  of  steel  products  which  represented  almost  64 
percent  of  total  steel  output  in  the  PSAs.  Following  the  decline 
in  total  U.S.  steel  production,  the  production  of  steel  mill  pro¬ 
ducts  declined,  in  1976,  to  25.0  million  tons. 

A  listing  of  major  steel  producers  in  the  PSAs  is  shown  in 
Table  18.  The  majority  of  steel  plants  in  the  Basin  are  located  in 
the  general  area  surrounding  Pittsburgh  (BEA  66). 

D-5 .  Foundry  Products 

There  are  five  PSAs  which  manufactured  castings  between  1969 
and  1976.  The  production  of  ferrous  castings  in  the  PSAs  averaged 
approximately  1.2  million  tons  during  the  period  (Table  A-17).  In 
1976,  there  were  1.3  million  tons  of  iron  and  steel  casting  pro¬ 
duced  in  the  PSAs. 

BEAf  66  (Pittsburgh)  and  48  (Chattanooga)  were  the  largest 
producers  of  castings.  They  accounted  for  945  thousand  tons  in 
1976,  or  76  percent  of  total  production  in  the  PSAs. 

E .  Forecasting  Procedures  and  Assumptions 

The  domestic  production  of  steel  is  determined  principally  by 
the  levels  of  steel  demand  in  the  United  States  and  of  steel  im¬ 
ports  into  the  country.  The  procedures  and  assumptions  underlying 
the  projections  of  ORB  Group  VIII  production  are  generally  the  same 
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Table  18.  Ohio  River  Basin:  Raw  Steelmaking  Facilities 
by  BEAs  and  BEA  Segments,3  1976 


BEA  and  BEA  segment 

and  company 

Location 

Types  of  furnace 

BEA  50:  Knoxville,  TN 

Knoxville  Iron,  Div.  of  Azcon  Corp. 

Knoxville,  TN 

Electric 

Tennessee  Forging  Steel  Corp. 

Harriman,  TN 

Electric 

BEA  52:  Huntington,  WV 

Armco  Steel  Corp, 

Ashland,  KY 

Pneumatic 

Connors  Steel  Company 

Huntington,  WV 

Electric 

Cyclops  Corp.,  Empire-Detroit  Steel  Div. 

Portsmouth,  OH 

Open  hearth 

Kentucky  Electric  Steel  Company 

Coalton,  KY 

Electric 

BEA  55:  Evansville,  IN 

Jessup  Steel  Co. ,  Green  River  Steel 

Owensboro,  KY 

Electric 

BEA  62:  Cincinnati,  OH 

American  Compressed  Steel 

Cincinnati,  OH 

Electric 

Armco  Steel  Corporation 

Middletown,  OH 

Pneumatic,  open  hearth 

Interlake  Incorporated 

Wilder,  KY 

Electric 

BEA  66:  Pittsburgh,  PA 

Allegheny  Ludlum  Steel  Corp. 

Nutrona,  PA 

Pneumatic 

Allegheny  Ludlum  Steel  Corp. 

Brackenridge,  PA 

Electric,  pneumatic 

Armco  Steel  Corp. 

Butler,  PA 

Electric 

Babcock  &  Wilcox  Company 

Beaver  Falls,  PA 

Electric 

Bethlehem  Steel  Corp. 

Johnston,  PA 

Open  hearth 

Sraeburn  Steel  Alloy  Division 

Braeburn,  PA 

Electric 

Crucible  Inc.,  Alloy  Division 

Midland,  PA 

Pneumatic 

Crucible  Inc.,  Stainless  Steel  Division 

Midland,  PA 

Electric 

Cyclops  Corp.,  Universal  Cyclops  Division 

Bridgeville ,  PA 

Electric 

Edgewater  Corp. 

Oakmont ,  PA 

Electric 

Jessop  Steel  Company 

Washington,  PA 

Electric 

Jones  &  Laughlin  Steel  Corp.C 

Alliquippa,  PA 

Pneumatic 

Jones  &  Laughlin  Steel  Corp. 

Pittsburgh,  PA 

Open  hearth,  electric 

Mesta  Machine  Company 

West  Homestead,  PA 

Open  hearth,  electric 

National  Steel  Corp. 

Weirton,  WV 

Pneumatic 

Union  Electric  Steel  Corp. 

Carnegie,  PA 

Electric 

United  States  Steel  Corp. 

Braddock,  PA 

Open  hearth 

United  States  Steel  Corp. 

Munhall,  PA 

Pneumatic,  electric 

United  States  Steel  Corp. 

Duquesne ,  PA 

Pneumatic,  electric 

Washington  Steel  Corp. 

Houston,  PA 

Electric 

Wheeling  -  Pittsburgh  Steel  Corp. 

Monessen,  PA 

Pneumatic 

Wheeling  -  Pittsburgh  Steel  Corp. 

Steubenville,  OH 

Pneumatic. 

Teledyne  Vasco 

La t robe ,  PA 

Electr ic 

BEA  67:  Youngstown,  OH 

Copperweld  Corp. 

Warren,  OH 

Electric 

Mesta  Machine  Company 

New  Castle,  PA 

Open  hearth 

Republic  Steel  Corp. 

Warren,  OH 

Pneumatic 

Sharon  Steel  Corp. 

Farrell,  PA 

Pneumatic,  electric 

United  States  Steel  Corp. 

Youngstown,  OH 

Open  hearth 

Youngstown  Sheet  &  Tube  Company  d 

Campbell,  OH 

Open  hearth 

Youngstown  Sheet  and  Tube  Company 

Youngstown,  OH 

Open  hearth 

a*  BEA  segments  defined  as  counties  which  are 

ultimate  origins  or  destinations 

of 

waterborne  movements. 

b.  Plant  idle  in  1978. 

c.  Electric  furnace  in  1979. 

d.  Plant  idle  since  December  1976. 

Source:  American  Iron  and  Steel  Institute,  Directory  of  Iron  and  Steel  Works  of 

the 

United  States  and  Canada,  197" 

Institute  for  Iron  and  Steel  Studies,  Commentary 

,  January,  February  1973.  Basic 

Oxygen  Process  Association,  L-D 

Process  Newsletter,  Zurich,  Switzerland,  June  1977. 
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as  those  used  in  projecting  Group  VIII  consumption  (described  in 
Chapter  II) . 

In  1976,  annual  raw  steel  capacity  in  the  PSAs  was  estimated 
at  49.6  million  tons  (Table  19).  Pneumatic  furnaces  accounted  for 
roughly  53  percent  of  the  capacity,  while  open  hearth  and  electric 
furnaces  represented  32  and  15  percent,  respectively.  It  is  ex¬ 
pected  that,  throughout  the  1980s,  open  hearth  furnaces  will  be 
replaced  by  electric  and  pneumatic  furnaces  in  the  PSAs.  By  1990, 
annual  raw  steel  capacity  in  the  PSAs  is  expected  to  reach  approxi¬ 
mately  47.0  million  tons.  Pneumatic  furnaces  will  account  for  62 
percent  and  electric  furnaces  will  account  for  38  percent  of  the 
total  capacity. 

By  the  year  2000,  net  additions  to  raw  steel  capacity  in  the 
PSAs  are  projected  for  nearly  all  of  the  steel  producing  PSAs. 
This  growth  is  expected  to  be  distributed  among  BEA  segments  ac¬ 
cording  to  the  present  distribution  of  raw  steel  capacity  of  the 
region.  Capacity  increases  are  expected  to  occur  as  plants  round 
out  their  present  steelmaking  facilities.  The  projections  re¬ 
cognize  that  no  new  integrated  steel  plants  are  planned  or  pro¬ 
jected  for  the  PSAs. 

F.  Probable  Future  Production  Levels 

The  production  of  iron  ore,  steel  and  iron  is  projected  to 
increase  at  an  average  annual  rate  of  growth  of  1.0  percent  through 
2000  (Table  20).  Appendix  Tables  A-18  through  A-22  present  pro¬ 
jections  by  type  of  product.  For  the  period  2000  through  2040, 
production  of  Group  VIII  commodities  is  projected  to  increase  at  a 
slightly  lower  average  annual  rate  of  0.9  percent.  The  major  steel 
producing  BEA  segments,  such  as  Pittsburgh,  Youngstown,  Cincinnati 
and  Huntington,  are  projected  to  have  a  slower  growth  rate  than  the 
other,  smaller  steel  producing  PSAs. 
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(Thousands  of  tons  unless  otherwise  specified) 


IV.  TRANSPORTATION  CHARACTERISTICS 

Iron  ore,  steel  and  iron  products  are  generally  transported  by 
rail  and  truck  from  one  of  a  few  producing  areas  to  destinations 
throughout  the  United  States.  In  past  decades,  in  order  to  reduce 
the  requirements  for  long-haul  transport,  there  has  been  a  general 
trend  towards  producing  steel  closer  to  steel  marxet  areas. 

A.  Existing  and  Historical  Modal  Split 

Commodities  and  products  in  the  iron  ore,  steel  and  iron  group 
are  shipped  by  rail,  truck  and  barge  modes  of  transport.  In  the 
United  States  in  1972,  approximately  51  percent  of  steel  mill 
products  were  transported  by  truck;  43.7  percent,  by  rail,  and;  5.5 
percent,  by  water.  For  the  Pittsburgh  region,  due  to  the  accessi¬ 
bility  of  navigable  waterways  and  existing  rail  lines,  the  modal 
split  varied  slightly.  The  1972  modal  split  for  transporting  steel 
mill  products  from  BEA  66  (Pittsburgh)  was:  47  percent  by  rail,  43 
percent  by  truck,  and  10  percent,  water. 

For  the  area  served  by  the  ORS,  the  modal  split  between  rail, 
truck  and  water  is  shown  in  Table  21.  The  table  presents  net 
movements  of  iron  ore,  steel  and  iron  commodities  by  each  of  those 
modes  of  shipment.  In  1976,  net  waterway  shipments  of  Group  VIII 
commodities  totalled  542  thousand  tons  inbound  to  the  ORS.  Rail, 


1.  U.S.  Department  of  Commerce,  Bureau  of  the  Census,  Census 
of  Transportation,  1972  ed.  (Washington,  D.C.:  GPO,  1976)  Vol . 
III.  It  should  be  noted  that  this  modal  split  is  solely  for  steel 
mill  products  and  does  not  include  the  other  commodities  contained 
in  this  study  group.  However,  it  is  felt  that,  with  the  exception 
of  iron  ore,  they  reflect  the  distribution  among  the  competing 
modes  for  transporting  these  commodities. 


Table  21.  Ohio  River  Basin:  Production,  Consumption  and  Shipments  by  Mode  of  Transportation  of 
Iron  Ore,  Iron  and  Steel,  by  BEAs  or  BEA  Segments,3  Estimated  1976 
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which  carried  the  bulk  of  iron  ore  transported  from  the  Great  Lake 
ports  into  the  area,  had  a  net  movement  of  24.1  million  tons  in¬ 
bound  to  the  ORS.  Net  truck  accounted  for  3.0  million  tons  moving 
outbound  from  the  ORS.  The  truck  shipments  consisted  primarily  of 
finished  steel  mill  products  which  were  destined  for  many  areas 
throughout  the  country. 

B.  Intermodal  Characteristics 

There  are  relatively  few  intermodal  transfers  of  Group  VIII 
products.  Nearly  every  steel  plant  which  either  ships  or  receives 
commodities  on  the  Ohio  River  System  is  located  adjacent  to  the 
waterway.  There  are,  however,  two  inland  steel  plants  which  also 
use  (or  will  use)  the  waterway. 

One  inland  plant,  located  in  Mahoning  County,  Ohio,  rails  oil 
country  pipe  and  tube  products  to  Aliquippa,  Pennsylvania.  Ship¬ 
ments  are  then  transferred  to  barge  for  lower-Mississippi  and  Gulf 
Coast  destinations.  The  other  inland  plant,  to  be  located  in 
Johnstown,  Pennsylvania,  will  be  expected  to  receive  iron  and  steel 
scrap  by  rail  after  it  is  barged  into  the  Pittsburgh  area.  This 
will  be  a  new  movement  of  scrap  on  the  waterway  which  will  fulfill 
the  scrap  requirements  of  a  2  million  ton  electric  furnace  to  be 
installed  in  Johnstown  around  1985. 

There  are  also  instances  of  iron  and  steel  products  being 
transshipped  by  truck  to  inland  destinations  after  being  initially 
shipped  by  barge  to  a  port  terminal  or  warehouse.  These  trans¬ 
shipments  usually  are  consumed  in  the  same  BEA  or  BEA  segment  as 
the  port  and  were  treated  as  such  for  consumption  purposes. 

C .  Factors  Affecting  Modal  Choice 

There  are  many  factors  which  influence  a  steel  company's 
decision  about  the  mode  of  transport  it  will  choose  to  ship  and 
receive  goods.  The  factors  affecting  ijiodal  choice  which  have  been 
identified  by  this  study  are  as  follows: 

(1)  The  proximity  of  origins  and  destinations  of  iron 

(2)  The  reliability  and  speed  of  delivery 

(3)  The  tonnage  requirements  to  make  barge  shipments 
feasible,  as  compared  to  truck  or  rail. 


1.  In  accordance  with  procedures  outlined  by  the  U.S.  Army  Corps 
of  Engineers,  future  changes  in  the  relative  costs  of  the  various 
modes  of  transport  were  not  addressed  by  this  study. 


I 
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As  stated  above,  most  of  the  steel  plants  in  the  PSAs  are 
located  adjacent  to  the  waterway  and  have  opportunities  to  ship  by 
water.  Yet,  the  percentage  of  iron  ore,  steel  and  iron  commodities 
that  is  transported  via  the  waterway  is  small  (at  best,  10  percent 
of  all  movements). 

The  reason  for  this  limited  use  of  the  waterway,  which  is  most 
often  cited  by  industry  officials,  is  the  high  inventory  cost  asso¬ 
ciated  with  waterway  shipments.  Since  barge  shipments  generally 
require  three  to  four  times  as  long  in  transit  as  other  modes,  a 
floating  inventory  cost  is  borne  by  the  steel  shipper.  Because  of 
low  profits  and  lack  of  capital  in  the  steel  industry,  there  has 
been  a  divergence  away  from  barge  to  quicker  modes  of  transporta¬ 
tion. 


Another  factor  exerting  a  negative  influence  on  waterway 
shipments  is  the  large  tonnage  required  to  make  barge  shipments 
feasible,  as  compared  to  shipping  by  truck  or  rail.  In  many  in¬ 
stances,  the  quantity  of  iron  and  steel  products  to  be  shipped  to 
an  individual  destination  is  not  large  enough  to  make  shipment  by 
barge  practical  and  these  smaller  quantities  tend  to  move  inland 
via  truck. 

D .  Forecasting  Procedures  and  Assumptions 

Generally,  the  projections  of  iron  and  steel  product  movements 
in  the  PSAs  assume  that  the  future  origin  and  destination  links, 
and  the  future  modal  split,  will  conform  to  the  links  and  trans¬ 
portation  patterns  existing  in  1976.  This  assumption  is  based  on 
the  belief  that  the  factors  underlying  modal  choice  outlined  in  the 
previous  section  will  continue  to  be  the  dominant  factors  affecting 
modal  split  during  the  forecast  period.  Deviations  from  the  1976 
pattern  were  projected  only  when  specific  changes  were  anticipated 
or  reported  during  discussions  with  industry  official  and  major 
shippers . 

One  such  deviation  was  an  anticipated  increase  in  the  shipment 
ot  iron  and  steel  scrap  via  the  OHS.  The  increase  is  expected  due 
to  the  installation  yf  large  electric  furnaces  by  two  producers  in 
the  Pittsburgh  area.  These  producers  reported  that  they  expect  to 


1.  One  producer  started  its  electric  furnaces  in  June  1979, 
while  the  other  is  expected  to  start  production  in  the  mid-1980. 


it'vfivc  loughlv  it)  percent  of  theii  new  scrap  r  t-<ju  j  i'fine*rit  ^  via  the 
waterw.iv  They  also  expect  to  receive  the  strop  from  manufacturing 
.ircj;,  located  along  the  waterway  in  the  PSAs  arid  the  SPAs  . 

In  ifeve  1  op  1  iik  the  projected  moda  1  split  between  water,  rail 
and  truck,  base  projections  foi  waterway  shipments  were  developed 
from  the  projections  of  iron  and  steel  production  and  consumption 
i.f  individual  PSAs.  The  methodology'  employed  linked  inbound  water¬ 
way  ii\'  cements  to  the  level  of  consumption  in  a  particular  PSA, 
where. i'  outbound  ycaterway  movements  were  assoc  i  at  ed  with  ’tie  PSA  s 
pioducti'ti  level.'  Tor  local  waterway  movements  w  :  t‘:  "•  a  PSA,  the 
ombined  level  of  production  and  consumption  in  that  PSA  was  uti¬ 
lized  as  a  proxy  lor  the  level  of  iron  and  steel  activity.  The 
met  hi  afologv  outlined  above  was  necessary  due  to  the  diverse  char- 
ac  t  e  r  i  s  1 1  cs  of  the  many  commodities  m  this  group. 

The  base  forecast  was  then  adjusted  t<  account  tor  specific 
information  received  from  industry  officials  and  major  waterway 
shippers.  This  procedure  of  establishing  a  base  forecast  with 
subsequent  adjustment  was  undertaken  lor  each  of  the  forecast 
pe r l ods  . 

for  the  increased  scrap  originating  in  the  PSAs ,  waterway 
shipments  were  allocated  based  upon  the  1976  distribution  of  total 
iron  and  steel  movements.  This  method  cl  allocation  was  chosen 
because  it  considered  the  level  of  steel  activity  in  the  PSAs  .is 
well  as  the  capability  to  ship  steel  material  via  t  lie  waterway. 
For  scrap  originating  i  ri  the  SPAs,  earnings  for  fabricated  metal 
products,  machinery,  and  electrical  machinery  were  used  to  allocate 
scrap  shipments.  These  three  industries  traditionally  genet  ate 
much  of  the  Nation's  supply  of  prompt  industrial  scrap  and  often 
locate  along  the  waterway. 

The  above  adjustments  for  increased  scrap  shipments  were 
incorporated  into  the  projections  for  1980  and  1990.  Subsequent 
projections  were  made  utilizing  this  scrap  adjusted  base  with  no 
additional  deviations  identified. 

The  net  rail  and  net  truck  movements  were  calculated  after  the 
projection  of  the  net  waterway  movements.  In  projecting  net  rail 
shipments  for  each  PSA,  it  was  assumed  that  the-  relationship  be¬ 
tween  net  rail  shipments  and  the  residual  of  total  net  minus  net 
water  would  be  maintained  throughout  the  forecast  |>eriod. 

1.  For  more  detail  on  the  methodology  used  tor  projecting  water¬ 
way  movements,  see  footnote  to  Table  22. 
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Similarly,  net  truck  movements  of  iron  and  steel  products  were 
projected  as  the  residual  of  net  waterway  and  rail  shipments  from 
total  net  shipments.  The  projections  for  truck  and  rail  were 
substantiated  by  estimates  provided  by  industry  officials  obtained 
during  our  field  interviews.  In  many  instances,  producers  were 
able  to  furnish  data  concerning  their  own  shipments,  and  often  they 
were  able  to  provide  the  modal  split  for  these  shipments. 

E .  Probable  Future  Modal  Split 

Table  22  presents  the  projected  net  shipments  of  iron  ore, 
steel  and  iron  for  the  period  1976-2040.  In  1976,  there  were  3.0 
million  tons  of  net  truck  shipments  moving  outbound  from  the  PSAs. 
Many  of  these  outbound  shipments  were  specific  steel  products  which 
will  continue  to  be  shipped  by  truck  in  the  future.  A  significant 
increase  in  inbound  shipments  to  the  PSAs  of  iron  and  steel  pro¬ 
ducts  is  also  projected,  however.  This  will  have  the  effect  of 
reducing  the  net  truck  outbound  shipments  of  Group  VIII  commodities 
to  1.8  million  tons  by  2000.  This  trend,  caused  by  the  consumption 
of  iron  and  steel  commodities  growing  at  a  quicker  rate  than  the 
production  of  those  goods  in  the  region,  is  expected  to  continue 
through  the  forecast  period.  By  2020,  a  net  truck  inbound  shipment 
of  iron  and  steel  commodities  of  1.5  million  tons  is  projected. 

F .  Probable  Future  Waterway  Traffic  Flows 

BEA-to-BF.A  waterborne  traffic  projections  are  presented  in 
Table  23.  Growth  indices  for  BEA  links  are  shown  in  Table  24. 

Gross  waterborne  shipments  of  iron  ore,  steel  and  iron  com¬ 
modities  in  the  0RS  are  expected  to  increase  at  an  average  annual 
rate  of  2.6  percent  between  1976  and  2000.  After  2000,  the  growth 
will  be  more  gradual.  It  will  increase  at  an  average  rate  of  1.7 
percent  annually. 

Outbound  waterway  shipments  from  the  PSAs  are  expected  to 
increase  at  a  slower  rate  than  inbound  shipments.  This  is  due  to 
the  relatively  large  growth  in  consumption  of  iron  and  steel  com¬ 
modities  as  compared  to  the  growth  of  iron  and  steel  production  in 
the  PSAs.  Thus,  the  current  level  of  inbound  shipments  of  iron  and 
steel  goods  to  the  ORS  is  expected  to  be  accentuated  in  future 
years.  Inbound  shipments  of  iron  ore,  steel  and  iron  commodities 
are  projected  to  grow  at  an  average  annual  rate  of  3.8  percent 
through  2000  and  at  2.1  percent  thereafter. 


Table  22.  Ohio  River  has  in:  Production,  Consumption  and  Shipments  by  Mode  of  Transportation 
of  Iron  Ore,  Steel  and  Iron,  Estimated  1976  and  Projected  1980-2040, 

Selected  Years 


shipments  by  BEA  and  3EA  segment  were  assumed  to  have  the  same  relationship  to  one  another  that  existed  in 


Table  23.  Ohio  River  System:  BEA-to-BEA  Waterborne 
Traffic  of  Iron  Ore,  Steel  and  Iron, 

Actual  1976  and  Projected  1980-2040,  Selected  Years 


HUNDREDS  OF  TONS 


RIGIN 

BEA 

DESTINATION 

BEa 

C0HN0DITY 

GROUP 

1976 

I960 

1990 

2000 

2020 

2040 

033 

052 

08 

1  1 

13 

16 

20 

32 

39 

038 

054 

08 

10 

13 

22 

31 

56 

77 

046 

049 

08 

22 

36 

74 

115 

216 

303 

046 

066 

08 

1 1  1 

212 

340 

435 

709 

925 

046 

0(j8 

08 

82 

108 

123 

135 

174 

200 

047 

064 

08 

20 

21 

33 

51 

105 

148 

04? 

C'66 

08 

202 

342 

632 

990 

1942 

2791 

0  4  /' 

068 

08 

50 

29 

40 

54 

89 

1 1 1 

047 

07? 

08 

88 

125 

249 

356 

643 

868 

04  7 

078 

08 

1 1 

15 

22 

33 

60 

7? 

0  47 

089 

08 

33 

46 

7  j 

1 1 1 

212 

293 

04? 

091 

08 

133 

182 

223 

294 

480 

619 

047 

l  14 

08 

33 

46 

76 

122 

334 

464 

/ 

i  17 

08 

44 

55 

60 

71 

104 

122 

:>•■? 

13? 

08 

1 1 

17 

22 

27 

42 

52 

v  i  / 

'41 

08 

10 

15 

2? 

48 

103 

148 

•  7 

144 

08 

'  1 

13 

14 

19 

34 

45 

1  •  ci 

066 

08 

96 

155 

296 

35? 

507 

602 

0  i  8 

068 

0b 

21 

9 

13 

13 

15 

16 

’  *  3 

a  7  7 

08 

!  1 

15 

25 

28 

36 

40 

■  ■'  y 

144 

08 

56 

6? 

70 

78 

97 

1  1  1 

r.  (*,  ? 

08 

174 

239 

585 

680 

936 

1103 

*  t;  , 

077 

Oo 

31 

41 

97 

104 

127 

141 

•  ■■ 

078 

08 

102 

132 

177 

204 

268 

307 

)  4  v 

1  14 

08 

225 

302 

445 

520 

713 

82? 

> 4  / 

’  38 

08 

1 1 

16 

36 

43 

62 

73 

•j  4  9 

1  4  4 

08 

40 

48 

56 

62 

76 

86 

050 

066 

08 

0 

10 

43 

66 

118 

151 

7  50 

07? 

08 

16? 

187 

209 

228 

281 

313 

>52 

0  4  6 

0b 

30 

36 

47 

J  J 

79 

94 

j  j  2 

047 

08 

30 

31 

92 

145 

254 

333 

"  *,  7 

052 

08 

10 

12 

12 

14 

1? 

21 

>  5  ? 

054 

08 

0 

0 

too 

155 

281 

362 

t  n 

J  c. 

055 

08 

30 

36 

57 

80 

139 

181 

'  J  4 

062 

08 

110 

135 

135 

140 

156 

1  69 

n 

066 

08 

446 

57? 

565 

583 

647 

693 

052 

068 

06 

10 

12 

1  1 

1  ;• 

13 

1  2 

45? 

07? 

08 

133 

163 

169 

183 

228 

255 

052 

078 

06 

4  1 

50 

54 

62 

82 

95 

052 

07? 

08 

10 

12 

15 

1  7 

23 

n  ? 

L  / 

05  2 

091 

06 

60 

73 

79 

83 

96 

103 

052 

103 

06 

10 

12 

15 

17 

23 

27 

05  2 

1  1  1 

08 

60 

73 

86 

100 

135 

151 

(Continued) 


Table  23.  (Continued) 


ORIGIN  DESTINATION  COMMODITY  HUNDREDS  OF  TONS 


BEA 

BEA 

GROUP 

1976 

1980 

1990 

2000 

2020 

2040 

052 

114 

08 

121 

149 

170 

198 

269 

313 

052 

115 

08 

191 

227 

295 

342 

435 

480 

052 

117 

08 

10 

1 1 

12 

12 

12 

12 

052 

118 

08 

50 

63 

66 

76 

103 

119 

052 

135 

08 

I''© 

117 

138 

159 

214 

249 

052 

138 

08 

60 

78 

104 

125 

277 

335 

052 

141 

08 

210 

265 

342 

413 

498 

586 

054 

046 

08 

50 

57 

109 

134 

187 

214 

054 

062 

06 

I  1 

13 

20 

21 

24 

27 

054 

066 

03 

642 

729 

1349 

1630 

2089 

2361 

054 

077 

08 

85 

95 

151 

171 

207 

054 

114 

08 

21 

23 

40 

49 

66 

73 

054 

137 

03 

21 

16 

24 

24 

26 

26 

054 

141 

03 

31 

36 

69 

85 

220 

2  4° 

055 

062 

08 

22 

27 

37 

40 

46 

49 

055 

066 

08 

377 

474 

767 

905 

1088 

1273 

055 

077 

08 

33 

39 

55 

60 

75 

85 

055 

114 

08 

22 

26 

40 

47 

64 

76 

055 

115 

08 

1 1 

12 

20 

23 

29 

33 

055 

138 

08 

67 

82 

143 

169 

342 

41  ! 

055 

141 

03 

33 

40 

69 

83 

180 

214 

055 

144 

03 

1 1 

12 

12 

12 

16 

18 

062 

046 

08 

1 1 

16 

21 

23 

31 

3o 

062 

054 

08 

0 

0 

100 

154 

287 

3s? 

062 

066 

08 

556 

811 

873 

934 

1060 

1173 

062 

077 

08 

22 

31 

32 

33 

3? 

42 

062 

141 

08 

32 

47 

60 

79 

180 

203 

064 

047 

08 

100 

108 

180 

237 

387 

438 

064 

052 

08 

20 

21 

21 

23 

31 

34 

064 

054 

08 

2) 

27 

69 

71 

82 

90 

064 

055 

08 

20 

23 

43 

65 

125 

169 

064 

066 

08 

1 1 

20 

23 

30 

40 

45 

064 

068 

08 

40 

60 

57 

59 

68 

- 1 
>  i. 

064 

077 

08 

244 

265 

275 

306 

396 

456 

064 

091 

08 

1  1 

13 

15 

1 6 

19 

?1 

064 

1  1  4 

08 

73 

83 

102 

12? 

175 

207 

064 

138 

08 

10 

1  1 

17 

20 

29 

35 

066 

039 

08 

1 1 

13 

13 

14 

17 

20 

066 

046 

08 

905 

1070 

1103 

1225 

1565 

1662 

066 

047 

08 

527 

533 

661 

849 

1957 

2352 

066 

048 

03 

425 

444 

478 

54? 

703 

806 

066 

049 

08 

617 

720 

861 

1174 

1546 

1  ?gB 

066 

052 

03 

10 

12 

1 1 

15 

33 

7  7 

066 

054 

08 

2747 

3445 

3744 

4214 

4329 

43c, 2 

066 

055 

08 

686 

805 

939 

1275 

1940 

2414 

066 

062 

08 

1763 

1927 

1918 

1795 

2237 

2237 

066 

064 

08 

130 

135 

129 

153 

188 

203 

066 

066 

08 

4202 

4887 

3462 

3038 

3164 

3311 

066 

077 

08 

689 

802 

630 

638 

685 

951 

066 

078 

08 

21 1 

234 

218 

227 

270 

313 

(Continued) 
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Table  23.  (Continued) 


ORIGIN 

DESTINATION  COMMODITY 

HUNDREDS  OF  TONS 

BEA 

BEA 

GROUP 

1976 

1980 

1990 

2000 

2020 

2040 

066 

091 

08 

281 

308 

312 

314 

323 

330 

066 

107 

08 

1 1 

13 

13 

14 

17 

20 

066 

111 

08 

43 

52 

53 

57 

70 

79 

066 

114 

08 

1560 

1810 

1783 

1925 

2250 

2565 

066 

115 

08 

53 

56 

57 

57 

66 

75 

06o 

117 

08 

22 

24 

26 

27 

27 

34 

066 

118 

08 

448 

521 

522 

565 

688 

784 

066 

119 

08 

342 

398 

392 

424 

515 

587 

066 

133 

08 

11 

13 

13 

14 

17 

20 

066 

134 

08 

32 

38 

37 

40 

4? 

066 

135 

08 

81 

101 

104 

114 

139 

159 

066 

137 

08 

20 

28 

21 

24 

29 

36 

066 

138 

08 

3488 

4119 

4336 

4820 

5794 

6700 

066 

140 

08 

171 

199 

196 

212 

258 

293 

066 

141 

03 

3489 

4103 

4305 

4759 

5816 

6776 

066 

915 

08 

80 

94 

93 

100 

122 

139 

068 

046 

08 

22 

30 

38 

45 

64 

76 

068 

047 

08 

32 

33 

44 

57 

86 

84 

068 

054 

08 

10 

14 

24 

2? 

35 

40 

068 

068 

03 

22 

34 

28 

28 

39 

46 

0  6  8 

077 

03 

22 

27 

27 

29 

34 

37 

0  o  & 

078 

08 

22 

27 

27 

31 

40 

45 

OiS 

141 

08 

8? 

117 

154 

172 

242 

271 

07? 

047 

08 

1355 

1890 

2686 

4011 

6873 

8985 

0// 

048 

08 

312 

495 

77? 

972 

167? 

2242 

j  7  7 

04? 

08 

790 

1157 

1552 

1600 

2188 

2564 

054 

08 

241 

427 

961 

992 

1514 

1993 

-.1 7 

055 

08 

18? 

303 

574 

894 

1827 

2603 

077 

062 

08 

33 

54 

59 

66 

87 

108 

064 

08 

33 

38 

58 

87 

150 

205 

<,■  7  7 

06  6 

08 

41 

457 

483 

562 

567 

■?m 

/La. 

0  7  7 

115 

08 

91 

137 

mo 

in 

284 

437 

548 

078 

047 

08 

1 1 

15 

28 

40 

81 

117 

073 

049 

08 

m 

4.  £ . 

37 

6? 

102 

183 

251 

073 

062 

08 

1  1 

17 

22 

25 

34 

40 

078 

066 

08 

267 

447 

664 

830 

1297 

1663 

07? 

047 

08 

56 

88 

202 

282 

488 

667 

0?9 

066 

08 

100 

208 

255 

259 

287 

290 

091 

066 

08 

21 

53 

36 

93 

115 

131 

1  1  1 

047 

08 

1 1 

53 

130 

164 

243 

321 

1  1  1 

066 

OS 

0 

100 

208 

212 

236 

246 

1  i  3 

048 

08 

45 

64 

117 

149 

230 

113 

066 

03 

0 

30 

45 

47 

54 

61 

1  14 

047 

08 

22 

38 

70 

103 

194 

267 

1  14 

04? 

03 

45 

90 

179 

252 

432 

583 

1  1  4 

066 

08 

145 

304 

457 

513 

701 

844 

1  i  4 

115 

08 

21 

40 

71 

87 

125 

151 

1  1  J 

047 

06 

64 

68 

152 

281 

597 

860 

1  1  5 

066 

08 

321 

482 

782 

887 

1166 

1434 

(Continued) 
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Table  23.  (Continued) 


ORIGIN  DESTINATION  COMMODITY 
BEA  BEA  GROUP 


HUNDREDS  OF  TONS 

1976  1980  1990  2000  2020  2040 


115 

068 

08 

350 

115 

077 

08 

140 

115 

078 

08 

1 1 

115 

114 

08 

1 1 

115 

138 

08 

93 

115 

141 

08 

22 

117 

066 

08 

21 

118 

066 

08 

21 

119 

066 

08 

1 1 

134 

066 

08 

44 

135 

066 

08 

54 

137 

049 

08 

33 

137 

055 

08 

1 1 

137 

062 

08 

267 

137 

066 

08 

44 

137 

068 

08 

50 

138 

047 

08 

122 

138 

048 

08 

290 

138 

049 

08 

1659 

138 

050 

08 

1 1 

138 

052 

08 

31 

138 

054 

08 

450 

138 

055 

08 

22 

138 

062 

08 

4371 

138 

064 

08 

275 

138 

066 

08 

5(18 

138 

068 

08 

2970 

138 

115 

08 

343 

140 

066 

03 

10 

141 

052 

08 

10 

141 

064 

08 

45 

141 

066 

08 

0 

144 

063 

08 

30 

915 

047 

03 

21 

915 

068 

08 

1 1 

TOTAL  50639 


379 

411 

579 

716 

786 

187 

236 

286 

398 

472 

14 

17 

22 

32 

40 

14 

19 

24 

37 

45 

121 

192 

252 

551 

696 

28 

44 

59 

168 

211 

60 

103 

112 

138 

157 

43 

64 

70 

87 

98 

80 

164 

179 

220 

251 

64 

77 

85 

104 

119 

97 

135 

147 

181 

207 

40 

94 

181 

434 

618 

14 

23 

38 

84 

124 

327 

361 

450 

674 

825 

70 

116 

161 

298 

455 

59 

56 

66 

93 

111 

132 

291 

520 

1612 

3164 

344 

472 

797 

I486 

2007 

2155 

4078 

7072 

15676 

23025 

13 

17 

22 

36 

4e 

36 

40 

50 

57 

78 

618 

2189 

5179 

14423 

215S1 

25 

32 

41 

78 

90 

5346 

5525 

7002 

10215 

12610 

277 

338 

514 

990 

1344 

7431 

8521 

9192 

10553 

11183 

2786 

2640 

3026 

4271 

5079 

405 

558 

785 

1327 

1712 

24 

39 

42 

52 

60 

30 

41 

43 

57 

62 

143 

282 

340 

488 

592 

71 

169 

173 

191 

212 

31 

33 

38 

53 

6  i 

27 

48 

68 

124 

169 

o  n 

4*  i. 

30 

34 

45 

J  i. 

63649 

76647 

94359 

143240 

181239 

Note:  BEA  915  refers  to  counties  of  BEA  115  which  are  origins  and 

destinations  of  waterborne  movements  shipped  to  and  from  points  on 
the  Mississippi  River. 

Source:  Robert  R.  Nathan  Associates,  Inc. 
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Table  24.  Ohio  River  System:  Growth  Rates  of  Iron  Ore, 
Steel  and  Iron  Waterborne  Commerce,  BEA  to  BEA 
Projected  1976-2040,  Selected  Years 


BEA 
.  a 
Pair 

Group 

No. 

Index 

Value 

YearC 

1976 

1980 

1990 

2000 

2020 

2040 

038052 

08 

11 

1000 

1182 

1455 

1818 

2909 

3545 

038054 

08 

10 

1000 

1300 

2200 

3100 

5600 

7700 

046049 

08 

22 

1000 

1636 

3364 

5227 

9818 

13773 

046066 

08 

111 

1000 

1910 

3063 

3919 

6387 

8333 

046068 

08 

82 

1000 

1317 

1500 

1646 

2122 

2439 

047064 

08 

20 

1000 

1050 

1650 

2550 

5250 

7400 

047066 

08 

202 

1000 

1693 

3129 

4901 

9614 

13817 

047068 

08 

50 

1000 

580 

800 

1080 

1780 

2220 

047077 

08 

88 

1000 

1420 

2830 

4045 

7307 

9864 

047078 

08 

11 

1000 

1364 

2000 

3000 

5455 

7182 

047089 

08 

33 

1000 

1394 

2273 

3364 

6424 

8879 

047091 

08 

133 

1000 

1368 

1677 

2211 

3609 

4654 

047114 

08 

33 

1000 

1394 

2303 

3697 

10121 

14061 

047117 

08 

44 

1000 

1250 

1364 

1614 

2364 

2773 

047137 

08 

11 

1000 

1545 

2000 

2455 

3818 

4727 

047141 

08 

10 

1000 

1500 

2900 

4800 

10300 

14800 

047144 

08 

11 

1000 

1182 

1273 

1727 

3091 

4091 

048066 

08 

96 

1000 

1615 

3104 

3719 

5281 

6271 

048068 

08 

21 

1000 

429 

619 

619 

714 

762 

048077 

08 

11 

1000 

1364 

2273 

2545 

3273 

3636 

048144 

08 

56 

1000 

1196 

1250 

1393 

1732 

1982 

049066 

08 

174 

1000 

1374 

3362 

3908 

5379 

6339 

049077 

08 

31 

1000 

1323 

3129 

3355 

4097 

4548 

04907S 

08 

102 

1000 

1294 

1  735 

2000 

2627 

3010 

0491 14 

OS 

225 

1000 

1342 

1978 

2311 

3169 

3684 

0491 38 

08 

1 1 

1000 

1455 

3273 

3909 

5636 

6636 

049144 

08 

40 

1000 

1200 

1400 

1  550 

1900 

2150 

050066 

08 

10 

0 

1000 

4300 

6600 

11800 

15100 

050077 

08 

167 

1000 

1120 

1251 

1365 

1683 

1874 

052046 

08 

30 

1000 

1200 

1567 

1333 

2633 

3133 

052047 

08 

30 

1000 

1033 

3067 

4833 

8467 

11100 

052052 

08 

10 

1000 

1200 

1200 

1400 

1900 

2100 

052054 

08 

100 

0 

0 

1000 

1550 

2810 

3620 

052055 

08 

30 

1000 

1200 

1900 

2667 

4633 

6033 

052062 

08 

1 10 

1000 

1227 

1227 

1273 

1418 

1536 

052066 

08 

446 

1000 

1  294 

1267 

1307 

1451 

1554 

052068 

08 

10 

1000 

1200 

1  100 

1200 

1  300 

1200 

052077 

08 

133 

1000 

1226 

1271 

1376 

1714 

1917 

052078 

08 

41 

1000 

1220 

1317 

1512 

2000 

2317 

052079 

08 

10 

1000 

1200 

1500 

1700 

2300 

2  700 

052091 

08 

60 

1000 

1217 

1317 

1  383 

1600 

1717 

052103 

08 

10 

1000 

1200 

1500 

1700 

2300 

2  700 

052111 

08 

60 

1000 

1217 

1433 

1667 

2250 

2617 
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Table  24.  (Continued) 


c 

BEA  Group  Index,  _ Year 

vt _  ir.  t ^  i  r\  -i  r  1  r\r>  i  r\r\r\  ^  r\ 


Pair 

No . 

Value 

1976 

1980 

1990 

2000 

2020 

2040 

052114 

08 

121 

1000 

1231 

1405 

1636 

2223 

2587 

052115 

08 

191 

1000 

1188 

1545 

1791 

2277 

2513 

052117 

08 

10 

1000 

1 100 

1200 

1200 

1200 

1200 

052118 

08 

50 

1000 

1260 

1320 

1520 

2060 

2380 

052135 

08 

100 

1000 

1170 

1380 

1590 

2140 

2490 

052138 

08 

60 

1000 

1300 

1733 

2083 

4617 

5583 

052141 

08 

210 

1000 

1262 

1629 

1967 

2371 

2  790 

054046 

08 

50 

1000 

1140 

2180 

2680 

3740 

4280 

054062 

08 

11 

1000 

1182 

1818 

1909 

2182 

2455 

054066 

08 

642 

1000 

1136 

2101 

2539 

3254 

3678 

054077 

08 

85 

1000 

1118 

1776 

2012 

2435 

2612 

054114 

08 

21 

1000 

1095 

1905 

2333 

3143 

347b 

054137 

08 

21 

1000 

762 

1143 

1143 

1238 

1238 

054141 

08 

31 

1000 

1 161 

2226 

2742 

7097 

8032 

055062 

08 

22 

1000 

1227 

1682 

1818 

2091 

2227 

055066 

08 

377 

1000 

1257 

2034 

2401 

2886 

3377 

055077 

08 

33 

1000 

1182 

1667 

1813 

2273 

2576 

055114 

08 

22 

1000 

1182 

1818 

2136 

2909 

3455 

055115 

08 

11 

1000 

1091 

1818 

2091 

2636 

3000 

055138 

08 

67 

1000 

1224 

2134 

2522 

5104 

6134 

055141 

08 

33 

1000 

1212 

2091 

2515 

5455 

6485 

055144 

08 

11 

1000 

1091 

1091 

1091 

1455 

1636 

062046 

08 

11 

1000 

1455 

1909 

2091 

2818 

3273 

062054 

08 

100 

0 

0 

1000 

1540 

2870 

36  70 

062066 

08 

556 

1000 

1459 

1570 

1680 

1906 

21 10 

062077 

08 

22 

1000 

1409 

1455 

1500 

1773 

1909 

062141 

08 

32 

1000 

1469 

1375 

2469 

5625 

6500 

064047 

08 

100 

1000 

1080 

1800 

2370 

38  70 

4880 

064052 

08 

20 

1000 

1050 

1050 

1150 

1550 

1700 

064054 

08 

21 

1000 

1286 

3286 

3381 

3905 

4286 

064055 

08 

20 

1000 

1150 

2150 

3250 

6250 

8400 

064066 

08 

1 1 

1000 

1818 

2091 

2727 

3636 

4091 

064068 

08 

40 

1000 

1500 

1425 

1475 

1700 

1800 

064077 

08 

244 

1000 

1086 

1127 

1254 

1623 

1869 

064091 

08 

1 1 

1000 

1 182 

1364 

1455 

1727 

1909 

064114 

08 

7  3 

1000 

1137 

139  7 

1671 

2397 

2836 

064138 

08 

10 

1000 

1 100 

1700 

2000 

2900 

3500 

066039 

08 

1  1 

1000 

1182 

1182 

1273 

1545 

1818 

066046 

08 

905 

1000 

1182 

1219 

1  354 

1729 

2024 

066047 

08 

527 

1000 

1011 

1254 

1611 

3713 

4463 

066048 

08 

425 

1000 

1045 

1125 

1292 

1654 

1896 

066049 

08 

617 

1000 

1167 

1395 

1903 

2506 

2914 

066052 

08 

10 

1000 

1200 

1 100 

1500 

3300 

3  700 

066054 

08 

2  74  7 

1000 

1254 

1363 

1534 

1576 

1  770 

066055 

08 

686 

1000 

1173 

1442 

1859 

2828 

3519 

066062 

08 

1763 

1000 

1093 

1088 

1018 

1269 

1297 

066064 

08 

130 

1000 

1038 

992 

1177 

1446 

1  562 

066066 

08 

4202 

1000 

1 163 

824 

723 

753 

788 

(Continued) 


BEA 

„  •  a 
Pair 

Group 

No. 

Index 

Value 

066077 

08 

689 

06607S 

08 

211 

066091 

08 

281 

066107 

08 

11 

066111 

08 

43 

066114 

08 

1560 

066115 

08 

53 

066117 

08 

22 

066118 

08 

448 

066119 

08 

342 

066133 

08 

11 

066134 

08 

32 

066135 

08 

81 

066137 

08 

20 

066138 

08 

3488 

066140 

08 

171 

066141 

08 

3489 

066913d 

08 

80 

068046 

08 

22 

068047 

08 

32 

068054 

08 

10 

068066 

08 

22 

068077 

08 

22 

06807S 

08 

22 

068141 

08 

89 

077047 

08 

1355 

077048 

08 

312 

077049 

08 

790 

077054 

08 

241 

077055 

08 

189 

077062 

08 

33 

077064 

08 

33 

077066 

08 

41 

077115 

08 

91 

07S047 

08 

1 1 

073049 

08 

22 

078062 

08 

11 

078066 

08 

267 

079047 

08 

56 

079066 

08 

100 

091066 

08 

21 

1  11047 

08 

11 

1  1  1066 

08 

100 

113048 

08 

4  5 

1 l 3066 

08 

30 

114047 

08 

22 

1  14049 

08 

45 

114066 

08 

145 

1976 

1980 

1990 

1000 

1164 

914 

1000 

1109 

1033 

1000 

1096 

1 1 10 

1000 

1182 

1182 

1000 

1209 

1233 

1000 

1160 

1143 

1000 

1057 

1075 

1000 

1091 

1182 

1000 

1163 

1 165 

1000 

1164 

1146 

1000 

1182 

1 182 

1000 

1188 

1156 

1000 

1247 

1284 

1000 

1400 

1050 

1000 

1181 

1243 

1000 

1164 

1146 

1000 

1176 

1234 

1000 

1175 

1163 

1000 

1364 

1727 

1000 

1031 

1375 

1000 

1400 

2400 

1000 

1545 

1273 

1000 

1227 

1227 

1000 

1227 

1227 

1000 

1  315 

1730 

1000 

1395 

1982 

1000 

1587 

2497 

1000 

1465 

1965 

1000 

1772 

3988 

1000 

1603 

3037 

1000 

1636 

1788 

1000 

1  152 

1758 

1000 

11146 

11780 

1000 

I  505 

2440 

1000 

1364 

2364 

1000 

1682 

3136 

1000 

1545 

2000 

1000 

1674 

2487 

1000 

1571 

3607 

1000 

2080 

2550 

1000 

2524 

4095 

1000 

4818 

11818 

0 

1000 

2080 

1000 

1422 

2600 

0 

1000 

I  500 

1000 

1  727 

3182 

1000 

2000 

39  78 

1000 

209  7 

3152 

c 


2000 

2020 

2040 

926 

994 

1090 

1076 

1280 

1483 

1117 

1149 

1174 

1273 

1545 

1818 

1326 

1628 

1837 

1234 

1442 

1644 

1075 

1245 

1415 

1227 

1227 

1545 

1261 

1536 

1750 

1240 

1506 

1716 

1273 

1545 

1818 

1250 

1531 

1719 

1407 

1716 

1963 

1200 

1450 

1800 

1382 

1661 

1921 

1240 

1509 

1713 

1364 

1667 

1942 

1250 

1525 

1738 

2045 

2909 

3455 

1781 

2063 

2625 

2900 

3500 

4000 

1273 

1773 

2091 

1313 

1545 

1682 

1409 

1818 

2045 

1933 

2719 

3045 

2960 

5072 

6631 

3115 

5381 

7186 

2025 

2  7  70 

3246 

4116 

6282 

8270 

4730 

9667 

13772 

2000 

2636 

3273 

2636 

4545 

6212 

13707 

13829 

1  7610 

3121 

4802 

6022 

3636 

7364 

106  36 

4636 

8318 

11409 

227  3 

3091 

363b 

3109 

4858 

6228 

5036 

8714 

11911 

2590 

2870 

2900 

4429 

5476 

6238 

14909 

22545 

29182 

2120 

2360 

2460 

331 1 

5111 

6489 

1567 

1800 

2033 

4682 

8818 

12136 

5600 

9600 

12956 

3538 

4834 

5821 

(Continued) 


Table  24.  (Continued) 
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BEA 

„  '  3 
Pair 

Group 

No. 

Index 

Value 

Year" 

1976 

1980 

1990 

2000 

2020 

2040 

114115 

08 

21 

1000 

1905 

3381 

4143 

5952 

7  190 

115047 

08 

64 

1000 

1063 

2375 

4391 

9328 

13438 

115066 

08 

321 

1000 

1502 

2436 

2763 

3632 

4467 

115068 

08 

350 

1000 

1083 

1174 

1654 

2046 

2246 

115077 

08 

140 

1000 

1336 

1686 

2043 

2843 

3371 

115078 

08 

1 1 

1000 

1273 

1545 

2000 

2909 

3636 

115114 

08 

1 1 

1000 

1273 

1727 

2182 

3364 

4091 

115138 

08 

93 

1000 

1301 

2065 

2710 

5925 

7  48A 

115141 

08 

22 

1000 

1273 

2000 

2682 

7636 

9591 

1  17066 

08 

21 

1000 

2857 

4905 

5333 

6571 

747b 

1  18066 

08 

21 

1000 

2048 

3048 

3333 

4143 

466  7 

1  19066 

08 

11 

1000 

7273 

14909 

16273 

20000 

22818 

134066 

08 

44 

1000 

1455 

1750 

1932 

2  364 

2705 

135066 

08 

54 

1000 

1796 

2500 

2722 

3  332 

38  13 

137049 

08 

33 

1000 

1212 

2848 

548  5 

13152 

1  8  72  7 

137055 

08 

1 1 

1000 

1273 

2091 

3455 

76  36 

11273 

137062 

08 

267 

1000 

1225 

1352 

1685 

2524 

3090 

137066 

08 

44 

1000 

1591 

2636 

3659 

6773 

10341 

137068 

08 

50 

1000 

1180 

1120 

1  320 

1  860 

2221! 

138047 

08 

122 

1000 

1082 

2385 

4262 

13213 

26093 

138048 

08 

290 

1000 

1 186 

1628 

2748 

5124 

692  1 

138049 

08 

1659 

1000 

1299 

2458 

4263 

9449 

1  3879 

138050 

08 

11 

1000 

1182 

1545 

2000 

3273 

4182 

138052 

08 

31 

1000 

1161 

1290 

1613 

1839 

2516 

138054 

08 

450 

1000 

1373 

4864 

11509 

32051 

47958 

138055 

08 

22 

1000 

1136 

1455 

1864 

3545 

4091 

138062 

08 

4371 

1000 

1223 

1264 

1602 

2337 

2885 

138064 

08 

275 

1000 

1007 

1229 

1869 

3600 

4887 

138066 

08 

5118 

1000 

1452 

1665 

1  796 

2063 

2185 

138068 

08 

2970 

1000 

938 

889 

1019 

1438 

1710 

138115 

08 

343 

1000 

1181 

1627 

2  28  9 

3869 

4991 

140066 

08 

10 

1000 

2400 

3900 

4200 

5200 

6000 

141052 

08 

10 

1000 

3000 

4100 

4  500 

5700 

6200 

141064 

08 

45 

1000 

3178 

6267 

7556 

10844 

13156 

141066 

08 

71 

0 

1000 

2  380 

2437 

2690 

2986 

144068 

08 

30 

1000 

1033 

1100 

1  267 

1  767 

2033 

91 504 7d 

08 

21 

1000 

1286 

2286 

3238 

5905 

8048 

915068^ 

08 

11 

1000 

2000 

2727 

3091 

4091 

4  727 

a.  The  first  three  digits  indicate  the  BEA  of 
origin;  the  last  three  digits  indicate  the  BEA  of 
destination. 

b.  Hundreds  of  tons. 

c.  Growth  rates  are  reported  such  that  1000 
equals  the  index  value  reported  in  the  third  column. 

d.  BEA  915  refers  to  counties  of  BEA  115  which 
are  origins  and  destinations  of  waterborne  move¬ 
ments  wnicn  are  shipped  from  and  to  points  on  the 
Mississippi  River. 

Source:  Robert  R.  Nathan  Associates,  Inc. 
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Local  waterborne  shipments  of  Group  VIII  commodities  are 
projected  to  increase  at  an  average  annual  rate  of  1.3  percent 
between  1976  and  2040.  This  growth  reflects  the  varying  growth 
rates  of  individual  PSAs.  For  instance,  more  local  ORB  waterborne 
shipments  will  be  needed  to  satisfy  consumption  growth  in  PSAs 
which  have  relatively  little  steel  production. 
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Table  A-l.  Ohio  River  Has in :  Consumption  of  Iron  Ore  and  Concentrates,  by 
BEAs  or  BEA  Segments  and  Furnace  Type,  Estimated  1969-76 

(Thousands  of  tons) 
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A-2.  Ohio  River  Basin:  Consumption  of  Pig  Iron,  by  Furnace  Type  and 
BEA  or  BEA  Segments  ,  Estimated  19b9-76 

(Thousands  of  tons) 


BEA  or  BEA  segment 


and  Furnace  type 

1969 

1970 

1971 

1972 

1973 

1974 

1975 

1976 

Primarv  Study  Areas 

27,560.6 

25,300.0 

23,373.1 

26,060.2 

29,145.5 

28,455.3 

21,693.8 

23,438.1 

Pneumatic 

18,729.1 

17,196.2 

15,880.5 

17,761.3 

19,804.0 

19,340.8 

14,869.2 

15,912.4 

Electric  arc 

149.7 

138.1 

126.8 

142.0 

158.2 

154.7 

119.0 

127.2 

Open  hearth 

8,514.6 

7,820.4 

7,224.6 

7,996.0 

9,007.2 

8,795.3 

6,572.7 

7,247.6 

Foundry 

167.2 

145.3 

141.2 

160.9 

176.1 

164.5 

132.9 

152.9 

BEA  43:  Chattanooga,  TN 

46.0 

40.0 

38.8 

43.4 

48.5 

45.3 

36.6 

40.7 

Pneumatic 

— 

— 

— 

— 

— 

_ 

_ 

_ 

Electric  arc 

— 

— 

— 

— 

_ 

_ 

__ 

Open  hearth 

— 

— 

-- 

— 

— 

_ 

_ 

_ 

Foundry 

46.0 

40.0 

38.8 

43.4 

48.5 

45.3 

36.6 

PEA  49:  Nashville,  TN 

2.7 

2.4 

2.3 

2.6 

2.9 

2.7 

2.2 

2 . 4 

T-.'.'unatic 

— 

— 

— 

— 

— 

— 

— 

— 

Flee  trie  arc 

— 

— 

-- 

_ 

_ 

__ 

— 

_ 

open  hearth 

— 

— 

— 

_ 

_ 

_ 

Ft undry 

2.7 

2.4 

2.3 

2.6 

2 . 9 

2 . 7 

2 . 2 

:.4 

•- A  59:  Knoxville,  TN 

7.3 

6.6 

6.0 

6.7 

7.6 

7.5 

5.8 

f, .  2 

Tn-.u  matte 

— 

— 

— 

-- 

-- 

-- 

— 

Electric  arc 

7.3 

6.6 

6.0 

6 . 7 

7.6 

7.5 

5.8 

6.1 

fy<.:n  hearth 

— 

— 

-- 

— 

— 

— 

— 

F  'jundry 

— 

— 

— 

— 

— 

:OrA  52:  Huntington,  WV 

1,934.5 

1,864.8 

1,846.7 

1,840.6 

2,203  .** 

2,033.9 

1,519.6 

1,716.8 

T’neumat  ic 

1,427.3 

1,375.9 

1,362.6 

1,505.6 

1,626.0 

1,500.9 

1,120.5 

1,266.3 

Five  me  arc 

8.0 

7.7 

7.6 

8.4 

9.1 

8.4 

6.3 

7,1 

Open  health 

499.2 

481.2 

476.5 

326.6 

568.6 

524.6 

391.8 

442.9 

Foundry 

— 

— 

-- 

— 

:;'.A  !.?:  Evansville,  IN 

3.6 

3.6 

3.5 

3.9 

4.2 

3.9 

2.9 

3.  3 

Pnu.in.it  ic 

— 

— 

— 

— 

— 

— 

-- 

■'l  -ctric  arc 

3.6 

3.6 

3.5 

3.9 

4.2 

3 . 9 

2.9 

3.3 

■hyen  hearth 

— 

— 

-- 

— 

-- 

— 

__ 

— 

F  oundry 

-- 

-- 

— 

-- 

— 

— 

-- 

-- 

■EA  62:  Cincinnati,  OH 

2,283.6 

2,200.6 

2,178.5 

2,407.2 

2,600.2 

2,398.9 

1,793.5 

2,026.4 

'••neuna  tic 

1,427.6 

1,376.1 

1,362.8 

1,506.0 

1,626.2 

1,500.3 

1,121.1 

1,266.8 

Floctri.-  arc 

10.3 

11.0 

30.  3 

11.4 

12.3 

11  .  3 

8.5 

9.6 

Up*r.  ne.irth 

831.6 

801.7 

794.0 

877.0 

947.4 

874.0 

653 . 1 

7  38.0 

F  aund r  y 

13.6 

11.8 

11.4 

12.8 

14.3 

13.3 

10.8 

12.0 

•FA  (h:  Pittsburgh,  PA 

17,813.0 

16,204.8 

14,^64.9 

16,668.8 

18,576.5 

13,331  .2 

14,158.4 

14,999.6 

F nounatic 

13,285.3 

12,088.6 

11,011.2 

12, 344.3 

13,854.3 

13,674.7 

10,559.7 

11, 183.4 

Electric  arc 

100.0 

91.0 

82.9 

93.0 

104.2 

103.0 

79.5 

84.2 

Open  hearth 

4,343.8 

3,952.4 

3,600.2 

4,152.5 

4,529.7 

4,471.0 

3,452.6 

3,658.0 

F  sundry 

83.9 

72.8 

70.6 

79.0 

88 . 3 

82.5 

66.6 

74.1 

<FA  67 ;  Youngstown,  OH 

5,469.9 

4,977.2 

4,532.4 

5,087.0 

5,701 .9 

5,631.9 

4,175.8 

4,642."* 

’  n*»  imat  ic 

2,588.9 

2,355.6 

2,143.9 

2,405.4 

2,697.5 

2,664.9 

2,067.9 

2,195.4 

Electric  arc 

20.0 

18.2 

16.5 

13.6 

20.8 

20.6 

16.0 

16.9 

:>•  n  hearth 

2,840.0 

2,585.1 

2,353.9 

2,639.9 

2,961 .5 

2,925.7 

2,075.2 

2,409.7 

r'r'  :nvit  y 

21.0 

18.3 

18.1 

23.1 

22.1 

20.7 

16.7 

21 . 7 

N<rp:  Factors  were  derived  for 

the  amount  of 

pig  iron 

consumed  per 

ton  of  raw 

steel  produced 

for  each 

type  of  fvit- 

:  i  from  ATSI  Annual  Statistical  Report  for  each  year.  These  factors  were  then  applied  to  the  RRNA  estimates  of 
-i.'  -teel  production  by  furnace  type  for  individual  BEA  segments  as  shown  in  Table  \2.  The  factors  were  as  follows: 

•  o*yjer.  furnaces,  0.828;  electric  arc  furnace,  0.0238:  open  hearth  furnace,  0.6431.  A  factor  relating  tons  of 
t  iron  consumed  per  u  n  of  foundry  shipment  was  obtained  from  Fordham  University,  Industrial  Economic  Research 
7 1 .  .  *  i  ►  ate ,  Purchased  Ferrous  .Scrap;  United  5t<ates  Demand  and  Supply  Outlook,  Table  27.  i'nis  factoi  of  0.1154 
•  .  :  ,>r  ton  of  product  von~was  then  applied  to  RRNA  estimates  of  foundry  production  by  BEA  segments  as  shown  in 

•>  .  TEA  segments  defined  as  counties  which  are  origins  or  destinations  of  waterborne  movements. 

.!  . ;  American  Iron  and  Steel  Institute,  Annual  Statistical  Report,  1976  ed.  Paw  steel  production  by  furnace 
fr  n  T.iblv  12.  Phi  iron  factors  from  Fordham  University,  Industrial  Economic  Research  Institute,  Purchased 
*  ra^j;  United  utates  Demarjd  an  3  Supply  Outlook,  Table  27 .  Foundry  production  by  BEA  segment  from  Table  A- 1 7 . 
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Bea  and  BEA  segment 
and  furnace  type 


Pneumatic 
Electric  arc 
Open  hearth 
Foundry 
Blast  furnace 


BEA  48 :  Chattanoog< 
Pneumatic 
Electric  arc 
Open  hearth 
Foundry 
Blast  furnace 

3EA  49:  Nashville, 
Pneumatic 
Electric  arc 
Open  hearth 
Foundry 
Blast  furnace 

BEA  50:  Knoxville, 
Pneumatic 
Electric  arc 
Open  hearth 
Foundry 
Blast  furnace 

BEA  52:  Huntington,  WV 
Pneumatic 
Electric  arc 
Open  hearth 
Foundry 
Blast  furnace 

SEA  55:  Evansville, 
Pneumatic 
Electric  arc 
Open  hearth 
Foundry 
Blast  furnace 

PEA  62:  Cincinnati, 
Pneumatic 
Electric  arc 
Open  hearth 
Foundry 
Blast  furnace 

BEA  66:  Pittsburgh, 
Pneumatic 
Electric  arc 
Open  hearth 
Foundry 
Blast  furnace 

BEA  67:  Youngstown, 
Pneuna tic 
Electric  arc 
Open  hearth 
Foundry 
Blast  furnace 


1969 

1970 

1971 

1972 

1973 

1974 

1975 

n76 

23,942.0 

21,468.9 

19,849.8 

23,375.8 

25,196.9 

25,  4  5  7- 3 

19,387.0 

21,259.1 

7,445.5 

6,917.3 

6,021.6 

6,958.7 

7,905.3 

7,671.2 

5.850.7 

6,318.1 

6,113.7 

5,419.8 

5,130.5 

6,256.3 

6,848.6 

6,731.5 

a, 075. 9 

5,893.9 

6,577.5 

5,554.9 

5,867.5 

6,799.1 

6,675.9 

7,322.5 

5,382.2 

5,884.1 

2,375.3 

2,062.4 

2,003.9 

2,283.8 

2,500.1 

2,337.7 

1 , R87 . 6 

2,143.3 

1,430.0 

1,514.5 

925.8 

1,077.9 

1,267.0 

1,394.4 

1,191.4 

1,019.7 

,  TN 

654.0 

567.9 

550.7 

616.1 

688.4 

643.6 

519.7 

576.2 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

_ 

— 

— 

— 

— 

— 

__ 

__ 

_ 

654.0 

567.9 

550.7 

616.1 

688.4 

643.6 

519.7 

578.2 

— 

— 

— 

-- 

-- 

— 

— 

TN 

38.5 

33.4 

32.5 

36.2 

40.5 

37.9 

30.5 

33.9 

— 

— 

— 

— 

— 

— 

— 

_ 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

_ 

_ 

38.5 

33.4 

32.5 

36.2 

40.5 

37.9 

30.5 

32.9 

— 

— 

— 

— 

— 

— 

— 

-- 

TN 

296.1 

258.8 

242.7 

296.8 

327.1 

324.9 

247.2 

284.7 

— 

— 

— 

— 

— 

— 

— 

_ 

296.1 

258.8 

242.7 

296.8 

327.1 

324.9 

247.2 

284.7 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

_ 

— 

— 

— 

— 

-- 

— 

— 

-- 

WV 

1,402.7 

1,329.6 

1,291.4 

1,491.9 

1,609.5 

1,515.6 

1,124.2 

1,287.3 

S67.5 

549.0 

516.2 

589.9 

644.3 

591.2 

440.9 

507.6 

326.8 

302.7 

308.8 

372.1 

394.6 

366.0 

268.1 

328.7 

385.6 

341.8 

387.0 

436.8 

453.8 

436.7 

320.9 

359.6 

— 

— 

— 

— 

— 

— 

_ 

_ 

122.3 

136.1 

79.4 

93.1 

116.8 

121.7 

94.3 

91.4 

IN 

140.0 

139.7 

142.5 

171.7 

182.1 

168.9 

123.8 

151.8 

-- 

— 

— 

-- 

-- 

-- 

_ 

__ 

140.0 

139.7 

142.5 

171.7 

182.1 

168.9 

123.8 

151.3 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

-- 

— 

— 

— 

— 

~ 

-- 

-- 

-- 

— 

-- 

— 

OH 

1,956.7 

1,846.4 

1,817.7 

2,096.5 

-,  732.0 

2,165.1 

1,578.8 

1,799.9 

566.6 

549.1 

521.4 

590.0 

644 . 4 

640.9 

441.1 

502.6 

440.1 

432.9 

415.8 

501.0 

532.5 

403.0 

361.5 

442.6 

642.4 

569.5 

644.8 

727.5 

242.8 

727. -1 

534.8 

599.2 

192.5 

167.1 

161.1 

181. 3 

202.6 

109.4 

153.0 

170.2 

115.1 

127.8 

74  .6 

96.7 

109.7 

114.1 

88.4 

85.3 

PA 

14,833.0 

13,246.5 

11,967.9 

14, 184.3 

15,728.2 

ir' .  0  68 .4 

12,126.6 

13,008.3 

5,282.1 

4,870.1 

4,171.8 

’T 

vC 

CD 

■v 

5,547.7 

5,399.9 

4,155.0 

4,436.9 

4,086.9 

3,572.6 

3,352.2 

4,096.7 

4,511. 2 

4,483.6 

3,394.4 

3,901 .8 

3,355.0 

2,807.4 

2,923.9 

3,444.8 

3,615.5 

3,722.3 

2,027.2 

2,969.9 

1,191.4 

1,034.5 

1,003.2 

1,122.3 

1,254.0 

1,172.5 

946.8 

1,053.3 

917.0 

961.9 

516.8 

684.1 

800.4 

891 . 1 

803.2 

646.5 

PA 

4,613.0 

4,046.6 

3,803.9 

4 , 4R2  .  J 

4,308.5 

4,942.9 

3,637.0 

4 ,115.0 

1,029.3 

949.1 

812.2 

942.4 

1,068.9 

1,050.2 

813.7 

871.0 

815.3 

713.  1 

668 . 5 

818.0 

901. 1 

9°  5 .  1 

680.9 

784.  3 

2,193.9 

1 ,036. 2 

1,911.8 

2,190.0 

2, 363.8 

2,435.8 

1 ,699.  3 

1,^65.  5 

298.  1 

259.  5 

256.4 

327.9 

314.6 

294. 3 

2  37.6 

307.7 

275.  1 

288.  7 

155.0 

204.0 

240.  1 

267.5 

205.5 

196.5 

Factors  relating  ferrous  scrap  consumption  to  raw  steel  production  by  furnace  type  were  derived  from 
nl^l  Annual  Statistical  Report.  These  factors  were  then  applied  to  raw  steel  production  by  furnace  type 
.,r  individual  BEA  segment;  shown  in  Table  11  .  A  factor  relating  blast  furnace  consumption  of  ferrous 
rip  to  pig  iron  production  was  obtained  from  the  AISI  Annual  Statistical  Report  and  applied  to  RRNA  estimates 
/  1  u* 1  r°n  JCt ^°n  ^  'segment,  shown  in  Table  A-15.  The  factor  for  foundry  consumption  of  ferrous  scrap 

obt.nr.ee  from  frordham  University,  Industrial  Economic  Research  Institute,  Purchased  Ferrous  Scrap:  United 
1  ■  ’ — — n-a -ant^  J ° Pp  1  / „  u 1 1  oo k ,  Table  27.  This  factor  was  applied  to  RRNA  estimates  of  foundry  production  by 
v  .;e-rr.ents  snovn  in  Table  A-17. 

».  PFA  segments  defined  as  counties  which  are  ultimate  origins  or  destinations  of  waterborne  movements. 

.our**:  American  Iron  and  Steel  Institute,  Annual  Statistical  Rejxort.  1969,  Tables  26  and  44.  Raw  steel  pro- 
. b f  ‘Urnace  type  for  BEA  segments  from  Table  11.  Fordham  University,  Industrial  Economic  Research 
.titute.  Purchased  Ferrous  Scrap:  United  States  Demand  and  Supply  Outlook,  Table  27. 

l'x  ir  >n  or-v-urt  i-vj  bv  BEA  s..-rm.T.t  fr TablrTA-16. 


" r. t  from  Table  A-17. 
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Table  A-7 . (Continued) 
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iron  production  by  BEA  segments,  1976-2040,  from  Table  A-18. 
BEA  segments,  1976-2040,  from  Table  A-23. 
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Table  A-8.  Ohio  River  Basin:  Consumption  cf  Pig  Iron  by 
and  BEA  or  BEA  Segments'*,  Estimated  1976  and  Projected 


Furnace  Type 
1980-2040 


{Thousands  of  tons) 


BEA  or  BEA  segment  and 
Furna  ,:e  type 

Estimated 

1976 

Projected 

j.980 

1990 

2000 

2020 

2040 

Primary  Study  Areas 

23,438.1 

26,095.7 

22,125.3 

23,702.6 

28,633.2 

32,324.4 

Pneumat  ic 

15,912.4 

18,897.1 

21,385.7 

23,106.3 

27,706.2 

31,269.6 

L’vctric  arc 

127.2 

149.9 

369.8 

360.5 

613.7 

692.9 

C pen  hearth 

7,247.6 

6,869.1 

165.9 

— 

— 

— 

Foundry 

150.9 

179.6 

203.9 

235.8 

313.3 

361.9 

BEA  4F:  Chattanooga 

,  TN 

40.7 

50.0 

62.3 

75.9 

107.4 

127.8 

Pneumatic 

— 

— 

— 

— 

— 

— 

Electric  arc 

— 

— 

— 

— 

— 

— 

Cper.  hearth 

— 

— 

— 

— 

— 

— 

Foundry 

40.7 

50.0 

62.3 

75.9 

107.4 

127.8 

BEA  AO:  Nashville, 

TN 

2.4 

3.6 

4.8 

5.9 

8.7 

10.6 

Pneumatic 

— 

— 

— 

— 

— 

— 

Electric  arc 

— 

— 

— 

— 

— 

— 

Open  hearth 

— 

— 

— 

— 

— 

— 

Foundry 

2.4 

3 . 6 

4.8 

5.9 

8.7 

10.6 

BEA  Knox  v i  1  le , 

TN 

6.1 

7.2 

8.2 

9.7 

13.2 

15.4 

Pneumatic 

— 

— 

— 

— 

— 

— 

Electric  arc 

6.1 

7.2 

8.2 

9.7 

13.2 

15.4 

Open  hearth 

-- 

— 

— 

— 

— 

— 

Foundry 

— 

— 

— 

— 

— 

— 

BEA  >2 :  Huntington, 

WV 

1,716.8 

2,116.9 

2,343.5 

2,703.5 

3,604.9 

4,182.6 

Pneumatic 

1,266.8 

2,105.1 

2,328.4 

2,635.0 

3,579.2 

4,152.6 

Electric  arc 

7.1 

11.3 

15.1 

13.5 

25.7 

29.8 

Open  hearth 

442.9 

— 

— 

— 

— 

— 

Foundry 

— 

— 

— 

— 

BEA  55 :  Evansville, 

IN 

3.3 

4.1 

5.2 

6.5 

9.5 

11.5 

Pneumatic 

— 

— 

— 

— 

-- 

— 

Electric  arc 

3.3 

4.1 

5.2 

6.5 

9.5 

11.5 

Open  hearth 

-- 

— 

— 

— 

-- 

— 

Foundry 

-- 

— 

— 

— 

— 

BEA  0,2:  Cincinnati, 

OH 

2,026.4 

2,412.4 

1 , 882 . 1 

2,053.2 

2,667.8 

3,040.7 

Pneumatic 

1,266.3 

1,507.6 

1,823.1 

1,983.5 

2,577.1 

2,937.1 

Electric  arc 

9.6 

11.3 

41.9 

50.0 

64.8 

73.9 

Open  hearth 

738.0 

878.3 

— 

— 

— 

— 

Foundry 

12.0 

15.2 

17.1 

19.7 

25.9 

29.7 

BEA  00:  Pittsburgh, 

PA 

14,999.7 

17,101.4 

14,509.4 

15,123.4 

17,215.1 

19, 178.1 

Pneumatic 

11,183.4 

12,743.6 

14,033.6 

14,75^.2 

16,716.1 

18,621 . 1 

Electric  arc 

84.2 

95.9 

217.0 

261 .2 

369.6 

411.3 

Open  hearth 

3,658.0 

4,169.3 

165.9 

— 

— 

— 

Foundry 

74.1 

87.6 

92.9 

103.0 

129.4 

145.2 

BEA  67;  Youngstown, 

OH 

4,642.7 

4,400.1 

3,309.8 

3,724.5 

5,006.6 

5,757.7 

Pwumat  ic 

2, 195.4 

2,535.8 

3,200.6 

3,592.2 

4,833.8 

5,558.6 

Electric  arc 

16.9 

19.6 

82.4 

101.0 

130.9 

150.5 

Op»*n  hearth 

2,408.7 

1,821.5 

— 

— 

— 

Foundry 

21.7 

23.2 

26.8 

31.3 

41.9 

48.6 

Note:  A  factor  was  derived  for  the  amount  of  pig  iron  consumed  per  ton  of  raw  steel  pro 

duood  for  each  type  of  furnace  from  AISI  Annual  Statistical  Reports  1976.  This  factor  war 
then  applied  to  the  RRNA  estimates  of  raw  steel  production  by  furnace  type  of  individual 
BEA  segments  as  shown  in  Table  A-23.  A  factor  relating  pig  iron  consumed  per  ton  of  foundry 
shipments  was  obtained  from  Fordham  University#  Industrial  Economic  Research  Institute, 
Purchased  Ferrous  Scrap:  United  States  Demand  and  Supply  Out  look ,  Table  27.  This  factor 
was  then  applied “to  RRNA  estimates  of  foundry"  production  by  BEA  segments  as  shown  in  Table 
A- 2  1. 

i.  BEA  segments  defined  as  counties  which  are  origins  or  destinations  of  waterborne 

movements.  .  ,  . 

source:  American  Iron  and  Steel  Institute,  Annual  Statistical  Report,  1976.  aw  s  ee 

pr  , (action  by  furnace  type  from  Table  A-->3.  Fordham  University,  Industrial  Economic  Research 
In  .statute,  Purchased  Ferrous  Scrap:  United  States  Demand  and  Supply  Outlook,  Table  *.7. 
Foundry  production  by  BEA  segment  from  Table  A-21. 


Table  A-9.  Ohio  River  Basin:  Consumption  of  Steel  Mill  Product 
or  BEA  Segments, a  Estimated  1976  and  Projected  1980-2040 
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Ohio  River  Basin:  Consumption  of  Iron  and  Steel  Scrap  by 
Furnace  Type  and  BEAs  or  BEA  Segments  , 

Estimated  1976  and  Projected  1930-2040 

(Thousands  of  tons  unless  otherwise  specified) 


Average  annual 

Estimated  _ _ _ Projected _  percentage  change 


SEA  and  BEA  segment 

1976 

1980 

1990 

2000 

2020 

2040 

1976-2000 

20C0-21 

Primary  Study  Areas 

21,259.1 

23,691.9 

29,663.2 

34,220.4 

45,105.1 

51,816.7 

2.0 

1.0 

Pneumatic 

6,318.1 

7,497.5 

8,524.3 

9,133.0 

10,992.1 

12,615.1 

1.5 

0 .  o 

Electric  arc 

5,893.9 

6,946.0 

17,135.6 

20,699.2 

28,406.0 

32,586.3 

5.4 

1.1 

Open  hearth 

5,884.1 

5,576.5 

134.7 

— 

— 

— 

— 

-- 

Blast  furnace 

1,019.7 

1,120.3 

972.2 

1,038.0 

1,255.3 

1,441.4 

0.1 

0.8 

Foundry 

2,143.3 

2,551.3 

2,896.4 

3,350.2 

4,451.7 

5,173.9 

1.9 

1.1 

BEA  48:  Chattanooga,  TN 

578.2 

710.2 

885.4 

1,078.2 

1,525.4 

1,815.7 

2.6 

1.3 

Pneumatic 

— 

— 

— 

— 

— 

— 

— 

— 

Electric  arc 

— 

— 

-- 

— 

— 

— 

— 

— 

Cpen  hearth 

— 

— 

— 

— 

— 

— 

— 

— 

Blast  furnace 

— 

— 

-- 

— 

— 

— 

— 

— 

Foundry 

578.2 

710.2 

885.4 

1,078.2 

1,525.4 

1,815.7 

2.6 

1.3 

BEA  49:  Nashville,  TN 

33.9 

51.6 

67.5 

84.4 

123.8 

150.1 

3.9 

1.4 

Pneumatic 

— 

— 

— 

— 

— 

— 

— 

-- 

Electric  arc 

— 

— 

— 

— 

— 

— 

— 

— 

Open  hearth 

— 

— 

— 

— 

— 

— 

— 

— 

Blast  furnace 

— 

— 

— 

— 

— 

— 

— 

— 

Foundry 

33.9 

51.6 

67.5 

84.4 

123.8 

150.1 

3.9 

1.4 

BEA  50:  Knoxville,  TN 

284.7 

332.8 

382.2 

449.3 

610.1 

711.4 

1.9 

1.2 

rheumatic 

— 

— 

— 

— 

— 

— 

— 

— 

Electric  arc 

284.7 

332.8 

382.2 

449.3 

610.1 

711.4 

1.9 

1.2 

Open  hearth 

-- 

— 

— 

— 

— 

— 

— 

— 

Blast  furnace 

— 

— 

— 

— 

— 

— 

— 

— 

Foundry 

— 

— 

— 

-* 

— 

— 

— 

— 

BEA  52:  Huntington,  WV 

1,287.3 

1,494.5 

1,746.0 

2,064.1 

2,803.2 

3,268.7 

2.0 

1.2 

Pr.em  _cic 

507.6 

835.2 

923.8 

1,065.3 

1,420.0 

1,655.8 

3.1 

1.1 

Electric  arc 

328.7 

546.6 

697.5 

854.9 

1,191.3 

1,389.1 

4.1 

1.2 

Open  hearth 

359.6 

— 

-- 

— 

— 

— 

— 

— 

Blast  furnace 

91.4 

112.7 

124.7 

143.9 

191.9 

223.8 

1.9 

1.1 

Foundry 

— 

-- 

— 

-- 

— 

— 

— 

BEA  55:  Evansville,  IN 

151.8 

190.0 

241.6 

301.2 

439.9 

532.1 

2.9 

1.4 

Pneumatic 

— 

— 

— 

— 

—  . 

— 

— 

— 

Electric  arc 

151.8 

190.0 

241.6 

301.2 

439.9 

532.1 

2.9 

1.4 

Open  hearth 

— 

— 

— 

— 

— 

— 

— 

— 

Blast  furnace 

— 

— 

— 

— 

— 

— 

— 

-- 

Foundry 

-- 

— 

-- 

-- 

-- 

— 

— 

BEA  62:  Cincinnati,  OH 

1,799.9 

2,138.4 

2,986.6 

3,469.0 

4,504.4 

5,134.7 

2.7 

1.0 

Pneumatic 

502.6 

598.1 

723.3 

786.9 

1,022.4 

1,165.5 

1.9 

1.0 

Electric  arc 

442.6 

526.7 

1,941.3 

2,316.4 

3,002.3 

3,422.4 

7,1 

1.0 

Open  hearth 

599.2 

713.0 

— 

— 

— 

— 

— 

-- 

Blast  furnace 

85.3 

85.2 

79.0 

86.2 

112.0 

127.7 

(b) 

1.0 

Foundry 

170.2 

215.4 

243.0 

279.5 

367.7 

419.1 

2.1 

1.0 

BEA  66:  Pittsburgh,  PA 

13,008. 3 

14,869.2 

17,698.6 

20,068.7 

26,330.7 

30, 174.1 

1.8 

1.0 

Pneumatic 

4,436.9 

5 ,  C5  7 . 9 

5,567.7 

5,855.6 

6,631.9 

7,599.9 

1.2 

0.7 

Electric  arc 

3,901.8 

4,444.4 

10,052.3 

12,099.2 

17,119.6 

19,618.5 

4.8 

1.2 

Open  hearth 

2,969.8 

3,384.8 

134.7 

— 

— 

— 

— 

— 

Blast  furnace 

646.5 

737.0 

624.7 

650.9 

740.3 

848.4 

(b) 

0.7 

Foundry 

1,053.3 

1,2  45.1 

1,319.2 

1,463.0 

1.838.9 

2,107.3 

1.4 

l . : 

BEA  67:  Youngstown,  OH 

4,115.0 

3,905.2 

5,655.3 

6,705.5 

8,767.6 

10,029.9 

2.1 

l.c 

Pnuunatic 

871.0 

1,006.1 

1,309.5 

1,425.2 

1,917.8 

2,193.9 

2.1 

l .  l 

Electric  arc 

784.3 

905.5 

3,820.7 

4,678.2 

6,042.8 

6,912.8 

7.7 

1.0 

Op«*n  hearth 

1,955.5 

1,478.7 

— 

— 

-- 

-- 

— 

-- 

Blast  furnace 

196.5 

135.4 

143.3 

157.0 

211.1 

241.5 

(0.9) 

l .  l 

f'  ur.dry 

307.7 

329.5 

381 . 3 

445.1 

593.9 

631.7 

1.6 

). .  i 

Not**:  Factors  relating  iron  and 

steel  scrap 

consumption  to  raw  steel  production 

by  furnace  typo  were  derived 

fr  ,m  the  A  IS  I  Annual  Statistical  Report.  Thes< 

s  factors 

were  then  applied  to  raw  steel  production  by  furnace 

type  for  the  individual  BEA  segments,  shown  in 

Table  A- 

23.  A  factor 

relating  blast  furnace  consumption  of 

iron 

arxl  steel  scrap  to  pig 

iron  production  was  also  derived 

from  the  AISI 

Annual  Statistical  Report 

and  applied 

I  to 

PKNA  estimates  of  pig 

iron  production  by  BEA  segment,  shown  in  Table 

A- 1 8 .  A  factor  for  foundry 

consumption  of 

ferrous  scrap  was  obtained  from  Fordham  University,  Industrial  Economics  Research 

Institute . 

Purchased 

Ferrous  Scrap:  United 

States  Domar 

id  and  Suply 

Outlook , 

Table  27.  This  factor  was 

applied  to  RRNA  estimates  of 

foundry  production  by 

BEA  segments. 

shown  in  Table  A- 21 

.  For  the  year  2000,  2020, 

and  2040  scrap  consumption 

includes  the  consumptr 

on  of  the  spe 

inge  iron  which  was  projected  for  the  ORB  as  1  million  tons  in 

2000,  2  million 

tons  in  2020  and  3  million  tons  in 

2  740. 

a.  BEA  segments  defined  as  counties  which  are  ultimate  origins  or  destinations  of  waterborne  movements. 

b.  Value  is  less  than  0.1. 


Source:  American  Iron  and  Steel  Institute,  Annual  Statistical  Report,  1976,  Tables  26  and  44.  Raw  steel  produc¬ 
tion  by  furnace  type  for  RKA  segments  from  Table  A-2>.  Fordham  University,  Industrial  Economic  Research  Institute 
Purchased  Ferrous  Scrap:  Unite’-*  States  Demand  and  Supply  Outlook,  Table  27.  Foundry  production  by  BRA  segment 
irom  Table  A-2i.  1  lg  iron  pr-xljcticn  by  H  A  segment  f rc-m  Table  A-1B. 
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Table  A-20.  Ohio  River  Basin:  Production  of  Ferroalloys,  by  BEAs  or  BEA  Segments 
Estimated  1976  and  Projected  1980-2040,  Selected  Years 
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Table  A-21.  Ohio 
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Table  A-23.  Ohio  Rivet  Basins  Production  o£  Raw  Steel  by  Furnace  Tyoe  and 
BEAs  or  BEA  Segments,  Estimated  1976  and  Projected 
1980-2040 


(Thousands  of  tons  unless  otherwise  specified) 


BEA  or  BEA  segment 

Estimated 

1976 

Proiected 

Average  annual 
percentage  change 

1980 

1990 

2000 

2020 

2040 

1976-2000 

2000-2040 

Primary  Study  Areas 

35,834.8 

39,805.2 

41,752.3 

46,580.0 

59,249.5 

66,876.9 

1.1 

0.9 

Pneumatic 

19,217.9 

22,822.7 

25,949.0 

27,801.9 

33,461.6 

37,765.3 

1.6 

0.8 

Electric  arc 

5,346.9 

6,301.4 

15,545.3 

18,778.1 

25,787.9 

29,111.6 

5.4 

i.i 

Open  hearth 

11,270.0 

10,681.1 

258.0 

— 

— 

— 

BEA  50:  Knoxville ,  TN 

2S8.3 

301.9 

346.7 

407.6 

553.9 

645.4 

1.9 

1.2 

Pneumatic 

— 

— 

— 

— 

— 

— 

— 

Electric  arc 

258.3 

301.9 

346.7 

407.6 

553.9 

645.4 

1.9 

1.2 

Open  hearth 

— 

— 

— 

— 

— 

BEA  52=  Huntington,  WV 

2,516.8 

3,038.3 

3,444.9 

4,018.4 

5,403.5 

6,269.4 

2.0 

1.1 

Pneumatic 

1,529.9 

2,542.4 

2,812.1 

3,242.8 

4,322.8 

5.01S.5 

3.2 

1.1 

Electric  arc 

298.2 

495.9 

632.8 

775.6 

1,080.7 

1,253.9 

4.1 

1.2 

Open  hearth 

688.7 

— 

— 

— 

— 

— 

— 

BEA  55:  Evansville,  IN 

137.7 

172.4 

219.2 

273.2 

399.1 

482.8 

2.9 

1.4 

Pneumatic 

— 

— 

— 

— 

— 

— 

Electric  arc 

137.7 

172.4 

219.2 

273.2 

399.1 

482.8 

2.9 

1.4 

Open  hearth 

— 

— 

— 

— 

““ 

’* 

BEA  62:  Cincinnati,  OH 

3,079.1 

3,664.3 

3,962.9 

4,496.6 

5,836.1 

6,651.4 

1.6 

1.0 

Pneumatic 

1,530.0 

1,820.8 

2,201.8 

2,395.5 

3,112.4 

3,547.2 

1.9 

1.0 

Electric  arc 

401.5 

477.8 

1,761.1 

2,101.4 

2,723.7 

3,104.2 

7.1 

1.0 

Open  hearth 

1,147.6 

1,365.7 

— 

— 

BEA  66:  Pittsburgh,  PA 

22.734.4 

25,911.9 

26,326.3 

28,801.5 

35,719.3 

39,789.9 

1.0 

.8 

Pneumatic 

13,506.5 

15,396.9 

16,948.9 

17,825.2 

20,188.5 

22,489.3 

1.2 

.6 

Electric  arc 

3,539.7 

4,031.9 

9,119.4 

10,976.3 

15,530.8 

17,300.6 

4.8 

1.1 

Open  hearth 

5,688.2 

6,483.1 

258.0 

— 

““ 

BEA  67:  Youngstown,  OH 

7,108.5 

6,716.4 

7,452.3 

8,582.4 

11,338.0 

13,038.0 

.8 

i.i 

Pneumatic 

2,651.5 

3.062.6 

3,986.2 

4,338.4 

5,837.9 

6,713.3 

2.0 

1.1 

Electric  src 

711.5 

821.5 

3,466.1 

4,244.0 

5,500.1 

6,324.7 

7.7 

1.0 

Open  hearth 

3,745.5 

2,832.3 

2040 


Note:  Raw  steel  production  by  furnace  type  was  derived  from  the  projections  for  steel  produc¬ 
tion  shown  in  Table  A-19.  The  following  yield  rates  were  applied  to  the  steel  production  to  ob¬ 
tain  the  total  raw  steel  produced!  In  1976,  70»;  1980,  70%;  1990,  73»;  2000,  74%;  2020,  75%;  2 
76%.  '"hese  yield  rates  take  into  consideration  the  trend  towards  increased  utilization  or  tne 
continous  canting  process,  and  other  technological  advances  as  discussed  in  the  text.  Raw  steel 
production  by  furnace  type  was  then  estimated  by  RRNA,  based  on  knowledge  of  specific  plants  ana 
trends  in  steelmaking  obtained  form  interviews  with  industry  and  government  officials. 

a.  BEA  segments  defined  as  counties  which  are  ultimate  origins  or  destinations  of  waterborne 


Source:  Steel  production  by  BEA  segment,  1976-2040,  from  Table  A-19.  Raw  steel  production  by  BEA 
segments  1969-76  from  Table  12.  Yield  rates  and  trends  in  production  by  furnance  from  interviews 
with  industry  and  government  officials. 


MAP  B-l. OHIO  RIVER  BASIN:  PRIMARY  STUDY  AREAS  FOR 
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IRON  (BEAs  AND  BEA  SEGMENTS) 


DETROIT 


MICHIGAN 


« - 


CLEVELAND  a 


‘  r  • 


I  \w  JL-*  \ 

•  i  #  x  • 

j  i  t  \  : 


a  '  ■ 


r  •*  ohio 


r* 


I  O  COLUMBUS 


■  \  • 

f  !  •  CINCINNATI  I  j 

.A  62..  ^7\  ; 


Assr? 

PITTSBURGH  / 

86  : 


PENNSYLVANIA 


HAA**"*16 


f_5  4 

I 

c f~As" 

\ 

K/*\ 


_ / 

r -V-r-t:77A '  ««'vl*ND \ 


.47  Xb 


ANNAPOLIS 


\  /  V.  f 

JF  j  \  l*V*  ^  HUNTINGTON  r«  /' 

/  b  ERANK.OHT  V  '  ^-04  ,/ 

-7  /  \  KENTUCKY  x  WEST  VIRGINIA  / 

— .  l  \  A»««  v  \  < 

54  i  X,  AN  i-\  ? 

KENTUCKY  \  \  7 


J  (  KANAWHA 
f  \  RIVER 

yV  Vn  CHARLESTON 

\  HUNTINGTOnX^^  52 


s  rs  / 
N  .p'  K 

^  ;  - 


VIRGINIA 


r,chn»ondO 


KENTUCKY 


's/  • 


—  >  ;  i  ^ 

\  _ 

r._r7.....  -- 


i  so  x 


p«  r  -  ✓ 

l  9  KNOXVILLE 

NNESSEE  i_'VAw'^  /* 

r-  /Tr" 

^  y  ^  j--" 

_ _ _ U- _ -f' 


RALEIGH  O 


NORTH  CAROLINA 


SCALE  IN  MILES 

0  25  SO  75  100 


x5VL^ 


/  \  48? 

r  A/^ 


1 


GEORGIA 


SOUTH  CAROLINA 


o  COLUMBIA 


I 


-99- 


Table  B-l .  Ohio  River  Basin:  Primary  Study  Areas  for  Iron  Ore, 

Steel  and  Iron 

(BEAs  and  BEA  segments) 


BEA  47  (segment):  Huntsville,  AL 
Colbert,  AL 
Lauderdale,  AL 
Limestone,  AL 
Madison,  AL 
Marshall,  AL 

BEA  48  (segment):  Chattanooga,  TN 
Catoosa,  GA 
Dade ,  GA 
Walker,  GA 
Hamilton,  TN 
Marion,  TN 
Sequatchie,  TN 

BEA  49  (segment) :  Nashville,  TN 
Cheatham,  TN 
Davidson,  TN 
Dickson,  TN 
Robertson,  TN 
Rutherford,  TN 
Sumner,  TN 
Williamson,  TN 
Wilson,  TN 


BEA  50  (segment):  Knoxville,  TN 
Anderson,  TN 
Blount,  TN 
Knox,  TN 
Roane ,  TN 
Union,  TN 


BEA  52  (segment) :  Huntington,  WV 
Boyd,  KY 
Greenup,  KY 
Lawrence,  OH 
Cabell,  WV 
Wayne,  WV 

BEA  54  (segment) :  Louisville,  KY 
Clark,  IN 
Floyd,  IN 
Bullitt,  KY 
Jefferson,  KY 
Oldham,  KY 
Clark,  KY 
Floyd,  IN 


BEA  55  (segment) :  Evansville,  IN 
Gibson,  IN 
Posey,  IN 
Vanderburgh,  IN 
Warrak,  IN 
Daviess,  KY 
Henderson,  KY 

BEA  62  (segment):  Cincinnati,  OH 
Dearborn,  IN 
Boone,  KY 
Campbell,  KY 
Kenton,  KY 
Butler,  OH 
Clermont,  OH 
Hamilton,  OK 
Warren,  OH 

BEA  64  (segment):  Columbus,  OH 
Wirt,  WV 
Wood,  WV 
Washington,  OH 

BEA  66  (segment) :  Pittsburgh,  PA 
Belmont,  OH 
Jefferson,  OH 
Allegheny,  pa 
Beaver ,  PA 
Butler,  PA 
Cambria,  PA 
Washington,  PA 
Westmoreland,  PA 
Brooke ,  WV 
Hancock,  WV 
Marshall,  WV 
Ohio,  WV 

BEA  67  (segment) :  Youngstown,  OH 
Mahoning,  OH 
Trumbull,  OH 
Lawrence,  PA 
Mercer,  PA 


Robert  R.  Nathan  Associates,  Inc 
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Industrial  Shippers  and  Receivers 

Jones  and  Laughlin  Steel  Corporation 
Pittsburgh,  Pennsylvania 

National  Steel  Company 

Pittsburgh,  Pennsylvania 

United  States  Steel  Corporation 
Pittsburgh,  Pennsylvania 

Wheeling  Pittsburg  Steel  Corporation 
Pittsburgh,  Pennsylvania 


